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^^^^^^^^^^ ; ; : : ; s 

\ : 5; : : : ; : :This ^plicatioh IS a :c6ntinuati6nrin-part ;of United States patrat applicatibn : ; ; 
^ : : ; : Serial No.: 07/8 1 7i039; filed January; 7, 1992^ and la i c6ntinuatibn-in-part of: United States ; ; I 

patent appUcatldh Serial No; 07/881,630 filed IMay^ 12; 1992.: Serial N6; 07/817,039 is ; i ; 
*:;:::::::: adso a cqntinuadon-iii-partlof United Stales patent a^^ Serial; No.; 07/747^752 ; ; : ; ; ; 

;;;;;;; filedl ;Au^t 20, I99i;Md;Untted Sj^^ patent ;apF*icatibn SeriaJ No. 07/7^ ; ; ; ; ; 

; ; ; 10; ; August 20,; 1991^ both ;6f; which ;are; cbhtinuatiGns-in-piart^ of :lJnited; States; patent; ;;;;;; 
; ; i ; ; ; ; ajiplicaubn ;S;erial ;Ng; (n/615 J98 ;filed Noyemb^ 21; ^990, Serial Nd; 0^881>63d is a ; ^ ; 
; ; ; continuation of U; S.; patent ;apfplicat^ ;Senal; No. 07/616,021 filed Nowmter 2i>; 1990, ; ; ; ; 



:::.-::;;;;;;■-;;• Technical Field ■;;;;;;;;;;;;;';;;;;:;;;;;;;;;;:;;;;;;;;;;;;:;:;;;;;;;;;;;;;;:;;;•:;;;;;;;;•; 

; ; 15; ;;;;;;;; ;The invehtldh relates to ;syhthetic; compounds; that are inhibitors of mauix 

;;;;;;;; metaiioprot^ iand certairi medic^ ;;;;;;;;;;;;;;;;;;; 



::;;■:;;;;;;;; ;R£lSvan^^ ;;;;;;;;;;;;;;;;;;;;;;;;;;; ^ 

;;;;;;;;;;;; Jiitte ;are;a; nmnberof enzym wh^h;efl^ of spruct^ ;;;;;;;;; 

; ; ; ; ; 20; proteins and ;whicb :are;sttuctur2^ naetalloprpteases. ; These include human skin ; ; : ; ; 

; ; ; fibroblast cojlage^ase, humw-skin fi^ gelatinase, ;human neutrophil; collagenase ::::::::: 
; and gelatina&e, and ;human sttomelysin. Thcfse are zinc-cont£UBdng naetalloprotease ;:;;:;;;;;; 
enzymes, as are the m^otensm-conyqting enzymes and the enkephaliiiases. ;;;:;;;:;;;;;:; 
; Coiiagenase and related enzymes are important in mediating the: symptomology ;;;;;;;; 
; ; ; 25 ; ; of a number of disease:^,; including Ae^ iMullins.:D.E,. et al.. Bibchim : : : : 

;;;;;;; Biophvs ;Acta (1983) ;695: 117-2 UY:; tfe metastasis of tumor cells (ibid;; Brbadhurst, ::;;;;;;; 

;;:;;;;;; m j.,; et ai., sp appiication 276436; (1587), Reich; ;R,.;et; ai;. Cancer Res ;(i988y ^3307- ;;:;;;:;; 

;;;;;; 3312); and various iilcerated cOTdltioiis.; ;uic^ the cornea ; ; ; • ■ ; ; : ; 

;:;;;; as the result of alkali; burns br as a result of infection; bv; Pseudom6nais aeruginosa; ;;;:;;;;;;;; 
; ; ; 30; ; ; Acanthamoeba. Hen?es simplex and vaccihia ; viruses; Other conditions charactoized by ; ; ; ; ; ; ; 
;;;;;;;; unwanted lioLatrix rnetaUoprotease; activity include pidriodbhtal disease; ;epidermolysis ;;;;;;;;; 

;;;;;;;;■; buiio&a ;and ;scieritis.; ;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;:;.;;;;;;;;;;;;;;;;;;;;;;;;■;;;;;:;;:;;;;••.:;;:;:'::•;:;;• 
;;;:;;;;:;;;;; ;ih view;6f the;ihvbWeiTCnt;€tf coUagemaise ;in;a;m^ of ;(tisiease;cpnditiOT ;;;;;;;:;;;; 
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:::::: atteiihpts have been made to prepare inhibitors ib this enzyme. : A nixmber of such : : : : : ' 
; ^ ; inhibitors iare disclosed in EP apjplicatibhs 126,974 (published 1984)1 aiid 159,396 ; ; ; : I ; 
'.'■\:\:[ [\':'.::'\ 'y ':':::: (published 1985) : asisighed ;tb G.D.; Searle. : : These inhibitors are : secondary anilines : which ; ■ 
::::::::::: cohtaiih oxo siibstittients: at the :2-iM)sidbh; in both substituerits bonded to theiamiho : : : : , 

:5. • : hitrogeh; ^ 
[:':::■'■[ '.::[:::■[]::':[][::'■].': More clcMcly: related to the compounds of the-piiesCT inyentibii; sue; those ^ : • : ; * 
disclosed in; U^S; pa and 4J43i587y also assigned S6bt\6. These; ; ; 

:;;;;;;; cbhipouhds are hydroxylamine denyaiiyes;wlu^ ia part of the ; ; ; ; ; 

;;;;;;;;;;; comppimdva tyrosine; or 4enyaiizied; tyrosine residue pr;eCTtain ansdogs; ttereofL; ;;;;;;;;;: 
10 ;Other compotmds; that contain ;sulfhydryl ;inGieties; as well; ias residues; of aromatic ; ; ; ; ; ; 

amino acids such as phenyManine and tryptophan are disclosed m PCT applicatipn WO ; ; 

88/(>6890^ Some of &ese;c0mi^un(k adso contain i-butyi side; chaiiis.; ; ^ ^ ;;;;;;;;;;;;;; ; 

; ; ; I^;^pii^ WO 92/2t36l0, inventors Sa|K)o.;S. et id, describes ^fubstituted ; 

NniarbpxyaJ^ (dqivatives and ^pUcatioite of these compouniEis for t ; ; ; : 

;;;;;;;;; 15 ; fxrtain;diseases; mcluding psteoarthritis, rheumatoid ardiritis, ;certain cancers; and cprneal ; ; ; ; ; 

;;;;;;;;;;;;;;;;:■;;:;; uiceratipii.; :;;;;;;;;;;;;;;•;;;;;;;;;;;;;;;;;;;;;;';;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;■::::.. / . ; 

: : : EP application 497,192, inventors; Lobb., R. et al, presents peptide coUagenase 

inhibitors' with: pharmacological ipropert^ :\:\':]':\::':':':\[\ 

^ ;;;;;;;; ; U.S:;ftaent:N6 :4;681;894,;inventors Minray:; W: ;et al, jpresents hydroxamic ; ; ; 

;;;;;;;;:; 20 : acids and; est^s that are; useful ahdr-inflamniatory agents: ; ; ; ^ ^ ; : ; ^ : : ^ : ^ ^ ^ : : : : : : : 

^ ^ ^ ^ ;;;;;;;:;;;;;;;;;;;; ; U:S: ;patent;No;;4;943^87i inventors Cetenko et ai;, describe hydroxamate ;;;;;;;; 
;;;;;;;;;;;;; ; derivatives of; selected honstCToidai antiinLfiammatoi^ residues. ; Medical ; ^ ;;;;;;;;;;;;;;: ; 

;;;;;;;;;; ajppiications of the compounds are; also shown; ;;;;;;;;;;;;;;;;;;;;;;;;; ^ ;;;:;;; ^ ;:;;;;;;:;;;:;;;; ; 

;;;;;;; U.S: Patent No; 4^918^05^ inventors eartwrijght^ Ti et al;, presents compounds ; ; ; 
; ; ; 25 ; with; coUagehase^inhibiting activity. Certain ;inwiicai; applications are described; ;;;;;;;; 

;;;;;;;;;;;;;: including arthritis, uiceratiohv and tumor iiivasiwi: ; ^ ;; ^ ;;;;;;; ^ ; ^ ;;; ^ ^ ;;;; ^ ;;;;;;;;;;;; ; 
; ^ ^ ^ ; ^ ^ ;;;;;;;;;;;;;; ; inhibitors have dso been; disc^ for the; related ;pix)te^ These ; ; ; 

;include hydroxamic ;i«pti^^ iderivativiBS described by Nii5hino,;Ni, et al.; Biochemistry ; ; ; ; ; ; . 
•:;•■;;•;:;;:;•••';;•;;;; (1979) 18:4340-4347; Nishiiio, N:, et al.; Biochemistrv (1978) 17:2846-2850.: ; i ; ; ; ; ; ; 

; ; 30 ;Tryptpphan is;dsP Idi^ to be thjei^eutic in;yan^ condition, ;sdme of ; *^ 

; : : ; ; involve -coUagenase ; (see; ;ifbr JP- 57/058626;; y;S. 4,6^ 4,291,048).; Also, 
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inhibito^^ 

It has now bera ;fo 

inhibiting actiyity with respect to miatrix metoUpproteases. The inyentibn -compounds : 
add to the reperuiire of age^ 
5 which are characterized by unwanted activity by iht class; of proteins which desfirdy 
structoai proteins and desigiated ^matrix meteUpprptease" herein.; 

Cpmpounds of the invention arc also useful ifpr treating; diMsases that have as one 
component unwanted angiogenesis. An^og^esis is ;defmed as the growth of new jblopd 
vessels, in: partuiular, c^illaiiei.: ; The ingrowth of such capillaries and ancillary blpc^ 
: 10 : vessels is essenidal for tinnor growth: and: is thus an unwainted physiological response : ; ; ; 
: : ' : wbich encoutages ithe spre£ui of malignant tissue and metastases. Inhibitipn of ; ; 

juig^ogenesis is therefore envisipned as a cpmponwit of effective trcattnent of ; ; ; ; 
; niaUgnancy. N^vascularization of the eye; is a major cause of blindness; One form of ; 
: : : this condition, proliferative diabetic retinopathy, results firom diabetes; blindness can ; ; ; ; ; 
15 : : also be caused by ne«3yasci]^ glaucoma. Inhibition of angiogenesis is useftil in treating 

::':•::::: thesexon(UtionS:alSO;: •'■'■'■'■^^ 

::::::: PCT : application WO 91/11193; published 25 January 1991 ;(tescribes die ; i 

; isolation of a collagenase inhibitor fix)m cartilage which inhibits: the formation of blood : : ; 
; ; : ; ; ;yessels; ; ;This composition, designated cartilage-derived inhibitor (CDI), is reported to : : : : : 
20 inhibit tumor-induced ahgiogenesis in the rabbit corneal pocket: assay and to mhibit ::;:::: 
; capillary tube forinatidn; ; It is: further; speculiated ; that other collagenase inhibitors such :::::: 
; ; ; ; as; peptides or antibocUes inl^ with collagenase :will also have the abili^ to^ ::;::: 

;•-;;: ;mhibit blood ;yessei;fprina^ ; ;;;;:;;;;:;;:;:;;;;:;::;;;;;;;;;•;;;;;;;;;;;;••;;;;;;;:;;;;;;;;;;::: : 
;;;;;;; to additipn^EP;?^ desOTbes;the ; ; : 

; 25 actiyiTty of actinpniii; as ;an ang;ipgehesis; inhibitor; ; ;Actinonin is ah antibiotic: product ; : ; : : ; ; 

; by a particidar;strain of S&eptomyces is ;a ; modified ;iM^ptide strii^^ ;;:;::: 
^ ^ disclosed in the two foregoing applications, imwtm^ted levels of ;angi6genesis ; ; 

; ; ; are present iiot; only in assodation wiA tumor grpwth, but ai^ tiie cause; erf ; 
; ; ; blindness resulting from diafbatic retinppalhy and othe^ ;;;::;:: 



30 



Wq 94/^09 



PCT/US94/03600 



Disclosure "of :the Invebtibn- ^ 

: : : : The methods and: obfnpbsitibns; of the inyentibn aie; preferably utOized for ; ; ; 
; : preventing br treating certain diseases that haiye as their underiyiiig ciau^^ the activation 
and/or :the expressibn of unwanted matrix ihetiaUoprbte^ Sujch diseases inclu(ie 

; 5 skin disorders,: keratocohuSi restenbsisi wounds,; ulcers, particularly of the cbrnca; or ; ; ; ; ; 
: : : : ; mbuth, br thbse diseiaise: states; thait are;behefitted; by ;imebritrblled; angibgeriesiSi ; ; ; ; 

Regarding the lattieir,; the iriyietitibn is (directed to a metiipd; for treating cancer, preferably 
; ; ; ; by irfiibiong angibgenesis; wluch fau^ is; required for;the; grpwtti and spread of 

;*;;;; cauK?CT;titf^ ia patients body. ;;;;;;;;;;;■;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;•; 

10 ; ; ; ; ; ; some imembers of the class; of mattix metaljoprotease inhibitors are icnown in the 
; ; ; a^^^ odiets; are described ^und claimed in U.S: Serial; No; 07/747,751 v filed 20 Augu:^; 
; ; ; 1991; 07/747^52^ filed 20 August 1991;; and; 07/615,7918, ffled;21 November 1990, the 

disclosures of vfc^ieh ^ ;; ^ ;;;;;;;;;;;;; ; 

^ ^ ^ ^ ^ A sumrnary of the art-known synthetic matrix metailoprotease inhibitors is found; 

15 in ;HP ; application 423,943 publish^ 24 April 1991; this; application assembles the ; ; ; 
structure; of the synthetic matrix nietailoproteases lmown in the airt and claims their ukj 
in die treatment of diemyelinating diseases of the nervous system. The present invention 
is directed to the use of these: compounds, as well as those; disclosed in ; the above- ; 
referenced U.S, appUcationSvfbr the above described uses; and other uses set forth ; ; ; : ; 

;20 : : ;below.: '^^ 



;;■;;; Figures ; ■ '■■^'■'■'■^'^'■^'■■^ 

Figure 1 shows light microscopic phbtoghaqphs of ;mbuse; skin ;expb&ed; to PdiBu (panel 
A), or PdiBu and compound 5 A (panel B) and; stMned ;wth hematoxylin iaind eosin; tiiree 

:25 ; : 'days ;iatter,- 'y. yy-.'--^''-^^'y 

; ; Figure ; 2 shbwis that the; prbtease levels present ih :mastectbmy fluid samples collected 
; ; bii days 1 to 7 after ;surgery were an; average; of 0.75 iS:;0.()6 jig eqiiwalents of ; ; ; ; ; ; 

coUagenase/tni of ;wbund ;fiuid; ;;;;; ^ ;;; ^ ; ^^; ;;;;;;;;;; ^ ;;;;; ^ ;;;;;;;:;;;::: : 
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Figim 3 compares the protease levels present in mastectomy ; wound fluids collected; 
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: ; ; from closed (collected on different days post operation), open, or chronic wounds. Note 
that closed wounds exhibitibd margiiiaJ prpt^ activity, while open wound fluid 
; contained an average protease te^ 
; ; chronic wounds contained an average protease level of 125 ± 95 pg/ml. | ; 

Figure 4 shows the effect of three protease iidiibitors on the protease activity of chronic 
■ wound fluid. Compound SA vejy :effe<niyely inW proteolytic degradation: of AzocoU 
(approximately 96% of initial proteolytic activity) at final concentrations of 40 [ig/ml 
(100 ^M) or 4 ^g/nd 

: 10 : also effectively reduced protease; activity, approximately 96%. : ;PMSFi a noa^ecific : : : : : 
: : : inhibitor of serine proteascs, reduced: ppTOte^ activity 2^)proxiniatdy 65% at a ; : : 

::::;::::: ; COncentratipn of :5pG:jiM. [ \ '':':]•[':':][]■[]]]]]]][]]:]':[[' \ [\[^':\\\\:[]\\':^ 



: Figure 5 shows the effects of the iidiilntots, compound 5A, PMSF and EDTA on : : : 
: 15 : protease activity: present in open and chronic wounds. Compound :5A: and EDTA were 
: : : very effective inhibitors: while: PMSF did not signiiicantiy reduce the -proteolytic activity 

:::::■■:::: ;of the:WOUnd fluids: ;:::::::;::::::::::: ^ :::::•;:::: ^ 



Figure 6 :sh6ws:the effectsiof compound 5A, S1209, ULOOl, MP5G6, and EDTA oh the 
: : 20 proteolytic deg^datioh of : AzOCOll by iwound fluids; : ^ :::: ^ ^ : ^ : 



; ; ; ; Figure 7 shows die; effeets of the inhibitors (3146001, GM1339, GM1489;ahd S1209 on 
ptOttase activity; iweSCTif in Clmmie wpuri^ fluid; ::::::: ^ ^ 



25 Modes of Garrvihg Out the Invcnticm 

,'\\': TTie inlubitpry; cpmppunds; of the inyentipn aiie synthetic inhibitors of mammalian 

•matrix; me^^dloproteas Mamx metaUpprojt^ include witiiput limitation human skin 
; : ; fibroblast coUagen^ skin fibroblast gelatinaj^, human neutiophil c^ 

; and gelatmase,; and hunaan stromelysin. These are sdnc-^on^ining met^^ 
30 : enzymes; as are the angiotensin-converting enzymes and the :enkephalinases. As used. 
: : : herein, "mammalian matrix metalloproteiase": means any zincrcbntaihihg enzyme found 
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\ '■:■:::[:■ in mammalian sburces that is capable of catalyzing the breakdown; of collagen, : gelatin : : 

: ; ; I ; or protebglycari under Siutable aissiay c : ^ ::::::::::::::::::: ^ :: ^ : ^ ::: ^ ; ^ :::: i ; ^ ; 

: ; : ^ ; ; : ; ; : Appropriate assay eoricUtibiis can be; found, for example^ iii; U;S; patent : M 
4>743.S87; which references the procedure of Gawstbh; et al„ Arial Biochem (1979) 
I 5 99:340-345, use of a synthetic substrate is d^ribed by Weihgarten, H.^ et al,, Biochem 

: ; Bibphvs Res Cbnim (1984) 139: 1 1 84-1 187. ; Any standard metod for analyring ! - 

; ; ; ; ; bfeakdown qf these; stractural prote of course,; be ;used.; ; The madrix metallp- ; ; 

;;;;;;: protease ehzyniies;refeTC ;tb;in;the herein inve^htiph; iare;all sanc-cpnjtaii^ proteases; ; 
;:;;;;;; yi^ch are ;similar in ;stnictinie tpv for;example, hiunian;strpmel^ or; skin; fibroblast ; ; 

;::;;:;;■;;:;;■ lO' ; : cpiiageriasie.; ;::;;;;;■;;;;;;;;;:;;;;;;-;■;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;•;;:;;;;;;:;:;;;;;•■;;'•;; 

The iELbility of candidiafie compounds ;ip;inhibit matrix ;metaUpproteai|e;actiyity 
can^ of course, be tested in the; assays desoibed; abpye. ;Ispiated madix;inetaUpprbt(E^ ; 
erizymes; c£m;be ;nsed tp;cbtf^ inhibiting activity of ithe iiivieiition compounds, of ; ; ; ; 
crude extracts which cpntmn Uie range of Mzynaes capable of tissue breakdown caii be ; 

;•;;■;;; ^ ;;;;: 15: ; ; used.; ;;;;;:;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;:;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:•;;:;;•;■;•;:;;;•;;■•: 

: : Specificdiy, assay of inhibition activity can he conducted as follows. Inhibitors 
;::;;;;; may be assaiyed against crude or purified human stdn fibroblast collagenase using the 
;;;;;; synthetic thiol ester; substrate; at: 1*1 6J5:iexactly as described by Rortylewicz & Cialardy; 
; ; ; ; ; ; j Med Chem (1990) 33:263-273, at a coll^enase; concentration of lr2 nM. The : : : 

; 20 candidate inhibitors are tested for then* abili^ to inhibit crude collagenase and gelatinase ; 
; ; ; from hunaan skin; fibroblasts^ crude; cbllagehase and gelatinase from purulent human ; ; ; 
; ; ; ; : ; neutrophil in; this; assay. ;The results may be; set forth in terms; of Ki,;Le.. thie calculated; 
; ; ; dissociatioh;cohstant for the inhibitor complex with enicyme; ; Ki values for effective ; 

; ; inhibitors are < 500 hM for purified enzyme in this assay.; ; For purifiesd; human skin ; ; 

; ; ; 25 collagenase,; excellent inhibitors show Ki valueis of < 10 nM. ; Assays for inhibition of ; ; 
; ; human stroihelysiii; aire conducted i& described by; Teahan,; J;^ et al.. Biochemistry (1989) 

.:;;:::;:;;;;;■■•■ ;2Q:8497-850i:^;;;;;;;;;;-^^ 

; ; ; ; ; The syrithetic; cbmppurids that ;are;successfirt;in t^ ;assays for mia^mria^ ; ; . 
niiELtiix metidioprptesuse inhibition ai^ generally srnali mpleqlles cpntaimng at least one 
30 amide bond and have a variety of sidechain substitueiiis.; Examples of such cpmpdurids ; * 
■ : known in the art are given, as set forth above, in EP application 423,943, incorporated 
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:h»em: by: reference'.: :•:;:::::::::;::;::'■•:::'::::!:::::■ 
::'■'::■]] QUicT: suitable inhibitors :are of die: fonnula: ] 



R'bNR*C(> 



:5:. 



CH 



^HGON-GHGOX 



(1): 



R3 R4 



n: 



or 



10 



:r7onr*co- 



CH 



jG=CCON-CHCOX 



(2) 



R' ; R' R* 



m 



: 15 ; ^ ^ J ■ wherein each is^ indqpendently H or alkyl (lr8G);ahd;R^ is^aUyl ;(1-8G); or : 



wherein the prpximai :R' and taken togdter are; ^(.CHj)^- wheriein p =:3r5; : : : 
;.::::i:;F^:is:H;OTaIkyl(i>4^^ 



R^: is: fiised: 6r conjugiaittid: uhsubstituted: or substituted :bicycl6aryl methylene; : 

;n:iS;Oi:l: or 2;::::::::: :::::::::::::::::: 



20 



'. in :1S 0:0r I;' iand i ::::::::!:;;:::::::::::::::::::::::;:■: ^ 

X is OR^ or tOiR*. wherein; R^ is H or! substituted of iiiisubstituted alkyl ;(1-12C), 



laryl (6-12G).;aryr alkyi;(6-16C);^ 

::::::::: X iis iaih: aiiiiiio: acid iresidue! of amide; thereof;; of ; 



;;;;;;;;;;;;;; X iis; the;fesidue;bf iai ;cyciic; amine; of heterocyicUc ;amihe;; iind ;;;;;;;;;;;;;;;;;;;; 

25 ;;;;;; ; R- is H; of; lower ;alkyi (1-4G) and R' is Hv ipwef aikyl (l-4iC) Or an; acyl; group,; 



ahd- 



;wheiFein ;flie; ^QNR^- ;ami^ bond shown is optionally rq)iaced by a modified 



ismjtefic; bond; such as; -CH2NR?-, ^M^GHR?-, -GH=CR'-, ^^(XpHR's ;<iHpHCHR^. 
;-NR^a,; HQF^^S ;md ;the; ^ 



30: 
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•Other compouiids! useful; in the rnedibd: of the| ihyentipri include cdmppunds of 
the fortniilas 





CH 


^HCONrCHCOX ::::: ^ : 




R» 


• R*- - • 
















CH 






-C=CCON-CHCQX- \; ' : • 




1 


:l::l::::|:|:::::::::::::(4):::::::::::::::::;::::::::::::::::::::::::;:::::. 




R': 


:R'R^::R»R^::::::::::::::::::::::::::::;::::::: 






m - : 



: lO; ; wherein is md^endentiy H prajkyl (l-SQ and R^ is ali^d fl-8C);or ; : 

; ; ; ; wherein; tte pr(»^ and ^ t^n together are -(GH^^ wherein p = 3^5; 

'[^]\\'''^^^^^^ 

] .[[[[[':[-[':'::[1^:is^ fused pr ebnjugafed uiwubstituted; or substituted bicycloaiyl methylene; 

[ •.[[[[•.':■.':[[':[[ n;is;Oil; pr^l^ I x 

• 1:5 1 ; ; ; ; ■ ; 1 1 ;ni ;is ;0;pr l; ;and ^]]][]\[[[[[ \ :[[■.':[[:[:::':':: :':':':['::[] 

\::\-:-:\\-\^ OR^ OT NHR?,; whereto is ;H or substituted; or tuisubsrtitutMi alkyl (l-i2C),: 

;;;:;;:aryl (6^12CX;aryl anQ4;(6^16G);;or ; ; ^ ^ 

X amino acid residue or amide theneoi^ or 
: ^ : ^ : : : X the icsidue of a cyclic amine or heterofcydic: amine;: 
20 Y is selected ftom the f roup consisting of R^Ohm^GONR*-, R^jbTCQNOR^; and 

•;;;;■; R^ONOR's wherein each R^ is independently: H; or lower allqrl (1-:4G); R^ is H, lower 

• ■ ; ■ • : :allcyl :(lH4e): OT an: acyrgroup,; and :\\\\\\\y^^^^^^ 

; ; ; ; : wherein the; -GONR^- amide bond shown is optionally replaced by a modified ; : ; 
: ; ; ; lisosterlc bobd; such as rGHjNR'r; -GHjGHR^rv rGH=GRV, rGOGHR^r, rGIKMKMR^; ;;;; 
;25:;;-NR^O-.^ rGF==GR^-; ;ahd;the;iike/;;;;:^^ 

;;;;;;;;;;; "Alkyl"; has its conventional m«imng; as; a straight chaiUi bnuiehed; chain or ; ; ; ; ; 
;cyclic saturated hydrpcaj* ;residue;such;as methyl ;ethyli;ispto^^ 
; ; ; or the like; The alkyl ;OTbstittients of the ;myiehtiph are ;pf ; the ;nuinber of ;carlK)ns noted ; ; 
whicb may be isubstituted ; with 1 ; or 2 substituents. ; Substituerits are generally those ; ; ; ; 

30 wluch ;dp not; interfere ;w activity of die compound, including hycbro ; 
CBZNH-, amino; and the; like: Aryl refers to aromatic ring systems such as phenyl, 
na^hthyl, pytidyl, quinplyl, indplyl, and the like; aryl alkyl refers; to aryl residues linked 
to the ppsitipn indicated tlupugh an alkyl readue. In all cases the aryl portion may be 
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: : : ; : ; Substituted or : imsubstituted^ : : " Acyl" tefers: to a substitumt : of the formula RCO- wherein ; 
R; is^alkyl oriarylalkyl: as abbve-defihed. ; Theihumber of carbons in the acyl group is : : 
^gehetaUy 1-15; hbwevCT^a^ iatcvl: substitute: is ifcadilv hydroxy nature. : : : 

of the gitiup is; rielafively; unimportan ; -Cyclic amines": refer; to: those; iamines where the ; ; ; ; : 
; ;5; ; ; nitrogen is part;pf a hetejticyclic; ruigi such as jpiiperidihe, "heterocyclic amines" refer to : 
* ;;;:::: such hetCTOpycles which contain ;an addition2d :hete^ ;such ;as;morphbliiie' : ; ;;;;;:;::; 
; ; ; ; ; :In the cpmippunds of fbrmu^ 1 and 3; prefeir^ fbr;R^ and ::;;:::;: 

; ;include those whereiii ;each;R^ iis H pr;Me and ;R^; is;alkyi;6f; 3-8Gi especially isobutyl, ;:;;::; 
2-niethyl butyl, or isppropyl. ; &peciaUy prefeited is isobu^ ; Preferred also are; those ; : : ; : 

10; compounds; of alt of fpimidas \^erein n=i ;of m=i;.; ;;;::;;;:;;:;;;;;:;;::;;;;;;;;;::;;:;; 

;;;;;;;;;; to all ;df fonnidas; 1-4^ ;pitfeiHied; embodiment ;6f R^ :are;H;ahd: meithyl; especially: ; ; ; 

: .;v;;^:;:;;;;;;Hi;;;^:;;;^^ 

^ ^ ^ ^ ^ ^ :;;;;;;;;; R^ fused or ;cbiijugated bicycle aromatic system linked through a methylene ; ; ; 

group to ;the; molecule.; ; By ;"fus6d or conjugated bicyelp aromatic system" is meant a ; ; ; ; ; ; 
is two^ringed system with aromatic; character ;which ;may»; further^ ;cpntain; Piie or more ;;;;;;;; 
heteroatpms such as S, N, or p. When a heterpatPin; siich as N ;is included,; the system ; ; ; ; ; ; 
as it forms a part of formulas 1-4, may ;contain to acyl protecting; grou^^ iaittached; ;;;;;;; 
:to:thei nitrogen. Represemadve biQrclo fuse^ aroma^^ naphthyl, 
;;;;;;: indolyl, ^ulnolmyl, and isc^ulnx)^ Representative coi^ systems include 
: : 20 : : ibipheuyl, 4^phenyipyriE|iidyl. Srphenylpyridyl: and the like. ; lii ;ail cases, any ay^able 

; ; : position of the iuseid; or cxinjugated bicycUc systwn can be used for attaclune^ through; ; : ; ; ; 
;;;:;;:; the methylene; The: fused or ccMyjugated: substituted by ; ; 

: 1-2 alkyl (l-4G) :resi(faies: and/or hydroxy or any ring nitrogens may be acylated. : : ; : : 

:;;;;;; :PrefBrred acyiation ;is iaceQriation. ;:;;;;;;;;;;;;;;;;;;;:;;;;;;:;;;;;:;;:;;;;;::;:;;;;;;:■-•;;;:;;■':;::;::;;':;;;; 

; ; ;25 ;;;;;;;; ; Prefmed dnbodimems of ;r^; include ;ir(2-methyl naphthy^methjdene; inquinolyl ;;;;;;;; 
;;;;;; ;methylenie; l-naphthjd niethylehie; 2-naphth^l niethyiene; Irisoquinolyi methylene; ; ; ; : : ; ; : 
; ; ; ; ; isoqiunoiyi methylene;; 3-thionaphthehyl methylene; 3-<wnaronyi;methylehe; 3^(5;-; ; ; ; ; 

;;;;;;; ;metiiyimdic)iyi}nieti^ienie; 3-(5-hydn)x)andbiyi)niethy^ 3-(2r; ;;;;;;;;;;;;; ^ ^ ;;:;;;;;;;;; ; 

: : : : ; hydrpxyindblyl)!^ and ;4rphenylpyrimidyi; methylene; and ; ; ; ; ; 

.•';•-•;;: 30 ; ; ;the: substituted ;f6rms; thereof;; ; ;;;;;;;;;;;;:;;;;;;;:;;;;;;;;;;;;;;;;;;:;;;;;;;;;:;:;;;::;;:;;;:::■■:;;:•■;;.;;.; 

::;;;;;;;;;;; Many of tiiese; substituents ;as;piaLrt; of m iaiminb; aad; residue; iare d^ribed in: : ; ; ; ; : ; ; 
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Greehstein and: Wimtz^ ;"Chemistry of :the Amino Acids": (1961) 3:2731-2741: (John : 



A: particularly preferred ;embpdiin;eht of R- is] 3.-ind6lylmeAytehe of its; N-; : [ 
acylated; derivatiye-ile;, that anbodiinent wherein die "C-terminal"; amino acid is; a 



; 5 ; dypteiphah ' residue; of a ;pfbteQfE!d; fbfin ;thefajf J ; ;A prcfened ;<»;nfigufatibn jat ;th;e ;earb6h ; 

; ; to ;which ;r'*: is bound is; that; cbnejsponding ;to;i>tiyptpphian; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 



;;;;;;;;; Pref eited ;emb;odimients ; of X; arc those of the ;foimtila ;NHR': whefraii ;R* is; Hv ; ; 
substitutexl or unsubstitiited; aIkyi;(l;-;12G);p;r; aryl alkyl (6-12C). ;Particulju-ly preferred 



:;;;:; substitutions on R* are a hydrpxyl group, or a; phoiyimethpxycaibju^ (CBZNH-) ; 
10 residue. la ;addition, the; cpmppund; may; be extended by embpctiments; wherein X is an 



iuiditipnal amino add residue, particularly a giycyl residue, which may also be ainidated 

: as described. ■:----•-■■■-;:;-;;■■;■;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;■;;; 



; In g^eral, the compounds that are hydroxamates are obtained by cpnvating a 
carboxylic acid or ester precursor of the formulas ;;;;;;;;;;;;;;; ^ ;;;;;;;;;;;;;;;;;;;;;; ; 



15 



ROOG- 



GH 



-CHGON^CHGOX 



(5) 



R'R* 



20 



or: 



RQQC- 



Ch; 



25 



.G=CGON-CHCpX 

:;r';;r?;:^r?r^;;:;:;; 

m 



(6) 



wherein R is H or alkyl (1-6C) to the corresponding hydroxamates by treating these 
icdmpoxmds or their activated forms with hydroxylaiiiihe under conditions: which effect : 



■ 30: : - the cohvCTsion: ''-'-^ 

; ; ; ; with respect to stardhg materials, the components forming the -NR^CHR^GOX 
moiety are readily available in tfieicase of tryptophan and its- ianalogsias esters or : : : : 
amides; lAs-set fbrth abovej^many; ismdogous fused bicyclo; aromatic^ amino: iftcids: are 



35 



described • by Greehsteih ; arid ] Wiriitz 



Amino 



wherein: R- is lK2-niethyl riaphthyl)methylene; l-^iiiriblyl-methyleri^^ 1-riaphthyl 



acids cdrrespohdihg to those : 



10 



; : - methylene;: l-isbquiholyl methylOTe;: iand 3-isoquiriolyl; methylene can; be prepared from ; 
the bicyclp aromatic methylene halid^ using tiie ac^tamido malpnic estw* synthesis of 

; ^ amino acids,; ps is well jwiterstppd in; the ;art The methylene haiides Aemselves can be 
: ; prepared from their corresponding cart>pxyUc acids by reduction with; uthium aluminum 

5 : : hydride and bromination of the resulting alcohol with thionyl bromide. ;;;;;;; 
::::\]:\:]:\\\\in general, Ae hydroxy^ reageiit is; formed jn siBi;i>y :"^™^8;the ; ; ; ; ; ; 
: ' : ■ : hydroxylaniine hydrMhloride salt with an excess of KOH; in methanol; and removing the 
: : : : : precipitated potassium chloride by filtratioiL ; The filtrate is; then stirred with the ; ; 
: : : : : precursor activated carboxylic acid or ester of formula 5 or : 6 for several hours ai room 
10 : teniperaturej and'the tmxture is then evaiK)rated to dryness; imdcr reduced pressure.: The 
: : : : residue is acidified, then extracted with a suitable organic solvent such ;as:ethyl acetate, 

; the ; extract washed with aqueous pou^fsium bisulfate arid salt, and then dried with a 
solid drying agrat such as anhy{tous;magneaurn siilf^ The extract is then again 
:;';;: evaporated: to; dryness ; and; crystallized. :::::::::::::::::;;:::;;;:;:;;;.;;:;:;;;;;;;;:;;;;:;;;; 
15: ;;;;;; The substituted fbrms of :the hydroxamate-v^rhich: include -NHGWEt' are: : ;:::::::: 
i : : : synthesized :in an analogous: maainer :but substituting HjNORs iwheieiniR^; is lower 2dkyl 

: : or ac^l (1^40) for hydroxylamine pear se. : Tte resulting Q^alkyi; or acyl hydroxamate 
: ; : ; can then be fiirther alkylated; if desired, to obtain the;R^ONRr derivative; of the; ; ; ; ; 
: ; ; : ; carboxylic acid: : :Similarly,; HNR**OH: may: be reacted ;with the carboxylic add; to obtain : 
20 ; the;H6NR^;dOTvative;; HNGHa^ ; 
;;;;;;;;;;;; To preparo the; starting ;materials; of formulas 5 ;ahd;6, ; the mbhoesterified ; : ; ; ; 

;;;;;;• carboxylic add; of ihe;fbniiula; [':-\':\:\\:\:\:\::::\\\\\::\:\\:\\: 



RObC 



GH 



25 



-GHCOOH 



h ■ ■ 



pr;df:the;fpmula 

;;;:-;;;;:;;;::Rb6c 



30 



oq 



<:=ccooH 

;;i;;;i;^;;;^;; 
;;r*;r';;;;;;;; 
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: : : is teacted with the acid : of the formula 

i"l^;-:;NHR^GHR^coxi:i:^^ 



wherein ;X is other than QH under 
5 amide bond: iacciurs. Such -cbhditioris typically comprise: mixture : of the : two: components : 
; : ; ; in a nonaqueous anhydrouis; polar; aprotic solvent: in the presence :6f base: and: a ::::::: : 
; ; condensing agent such as a carbpdiimide.; Thus, the fomiatioh of the amide lii^ : : 
be caudyzed in the presence of standard dehydration ageh^ such as the caAbdiitnide^^^ : 
; ; ; for exampie dicyclohMyl ciarbc^^ Tt^ product is; 

10 : their recovered as;a;mijrtt^ formula 5 br6.; ;This; mixture is; ; ; : ; 

; ; ; ; preferably; used; for tfie;cphyer$i0n to At by^^^ ; ; ; : ; 

; diaster^mers is crystalhz^ directly fr^ mixture.; ;Alteraiatiyely^ the ; ; ; ; ; ; 

; diasterepmers; are separated by; flash chrpniaipgraphy before cpnyersipn; to; the ;;;;;;;;;; ; 

hydroxamate and recovered separately, ITiis process is less preferred as cpnipared; to ; : ; ; ; 
15 the process wherein separation of the diastereomers is reserved; undl the ;nnd product is 

; ; : ; ; ;;;;;;; obtained. ;;;;;;;;•;;;;■;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;•;;;;;;;;;;;;;;;;;;;;;;;;;;.;;;:;;■'■;;';;•;;■;: 

; ^ : : : : : notation; used in the examples, the ;"A" isomer is deflnefd as that >yhich 

: migrates faster on TLC; the "B" : isomer ;as; that which; migrates more slowly. When die 
; ; : ; ; "L" form of uyptophan or other anuno :acid containing a fused :bicycioaromatic ring ; ; : ; 
20 : siystem is used as the residue, and: is H, in general; the;"A": form is :that;which 
; ; contains the corresponding configuration at the: carbon : containing the substiment 
; ; (providing that is the only other center of asymmetry) in die:final hydroxamate product. ; 
; ; ; ; ; However, in Example 2; below, where D-tryptophah is included: in the composition, the 
; ; ; "B" isomer contains what would correspiond to an :"L" configuration at the carbon 

25 containing R^; in the compounds of ftwrmula; 1-^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ; ; ; ; ; ; 
;;;;;; When R^; and/or R^ = allqrl,; thie cbrrespohdihg ;0- or; N-alkyl hydroxyiamihe is ; : ; 
; ; ; ; ; reacted with thc;methyl ester 4A as;pieifbnned fbr uhsubstituted bydrbxylsahine in ; ; ; : ; 
; : ; ; ; ; Example l. Altematiyely, the methyl ester 4A; cah;te saponified to its; corresponding ; ; 

carbpxyiic acid ; arid activated with pxalyl; chlpnde or other cbhdeiising ;ageiiL The alkyl ; ; 
30 hydrpxylaniine can then be reacted with; the iactiyated cajbbxylic ;acid to give the O- or 
N-substituted[ hydroxamic acid. O- and N-methylhydiroxylainine can be; purchased from; 
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'. .'y . : the "Aldrich: GheihicalXompariy; : ' ^ T ^ 

; ; ; ; ; - Qthd- N-alkyl hydroxyla^^ of alipKatic ; ; 

: : : : ; aldehydes to their Joxiirie&i followed hy reduction to die! N-alkyl hydroxyljEunine; with; : 
, : : : : borane-pyridihe; cbmiplex; in: the preisienq? of :6N: HGl (Kawase^ M,; arid; Kikugawa^ Y.J., : 

5 GheiTi Soc; Peiidri Trans (1979) 1:643. Other (>aDcvl hydroxylamines can 
• Synthesized by; the gOTeial m giyen;by Roterts,; J>iS.>; "Deriyatiyes of ^ ; ; ^ ^ ; ; ; ; ; ; ; : 

; ; ; ; ; Hydrpxyi^inei" ;Chapter6,4 iii BiarConi P., et al.. eds,. Cdmprehei^ive Organic 
: ^ ^ ^ Ghemistrv (1979) 2:187'li88^ O^giainion Press,; Qxforf^^^ 

■ 'einployed; iare ;displjaic?enw^ R'Q^;pf a; leayinggrpup finom;hyd^ sulfonic ; ; : ; ; 

Ip: ;acid;Gr;cUpra^ ;and ;0^a|kylatipn;f^ a hydroxaimc acid R--X fbUo^^ : ; ; : ; : 

• ' ;:;;;:;■;;;;;; ; ;hydroiysis: ;■;;•;;.;;;;;;;;;;;;;;;;;;•;■;;;;:;;;;;:;;;;;;;;;:;;;';;;;;:•■;;';;;;;;::;■;::: 
,;: : ^r; ;:;;;; ^^;';;;;;^^ jffliGi): :;;:;::;;:^^ 

■; ;;:;■;;;;:■;;;;;;;:;;;;;;;:;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;:;x::h30^;;:::;-^ 

15: ::;;:;:::: 



For R': =:ac^l, a hydroxamic acid of: this: invention can be acylated with aniacid : : : : : : . ; 
; : ; : chloride, anhydride,: or othei: acylaidnyg a^nt to give the compounds of this class. ; ; ; ; 

;;;;;;; in some cases the derivatizied maleic and succinic; acid residues: required for ;;;;;; 
; ; ; 20; : ; synthesis of ;the invention; compounds; arie commeicially; available.; ; If: hot these can ;:;;;;;;:; 

; ; ; ; readily be ;prepared» in enabbdiinents; wherein; R- is H ;br;alkyl ;(1-8G); by reactibn of a ;;;;;;;; 

;;;;;; 2-oxbcarboxyiic ester bf the;fbrinuia;R^GCQOR* in a; wittig; reiactibri; ;with an aikyi ;;;;;;;;;;; 
;;;;;;;;; tnphenyiphbsphbrahyUdi^^ acetate; or a-tnpheriyiphbsphbnm aikaiibate; ; ;The; ;;;;;;;;;;;; 

;;;;;;;;;: inetbyl acetate br; alkanbate; is; preferred,; but ;any ;suitable ;ester;ciaii;iKi employed; ; This ;;;;;;; 
; ; ; ; 25 ; reiactibh is conducted ; in; a nonaquMus, ribripqlar sblyerit ; uisiially at; rpom temperature. ; 

; ; ; ; Tlie lesult^^ coinpbund is; of aie;fbrmi^^ wherwii ;R and ;R' ; ; ; ; ; ; 

;;;;;;; are residues pf esterifyin^ aiicj4 or aryia^ akphpjs. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 
:;;:;;;;;;;;;;;• ;lf ;the:cpmiK>Wds;bf fpm fi-are desired,; this product; is ;cpndense^ ; ; 

; ; ; ; {^prppriate: tryptophan or ;analbgpus; deriyatiye; ;if: tte ;(X)inppunds of formula 5 are; ;;;;::;;.;;;; 
; ; ; ; 30; ; ; desired, the intennediate b reduced using hydrogen with a suitable catalyst. The ; ; ; ; ; ; 

seqiience of reactions to obtain diose eintodiments wb^ is H or alkyi, n is ;i and : : : : 
m is p, and R?; is alkyj are shown in :ReacticMi Schwne ; 1 ^ ;;;;;; ; For tlvose einbpdiments ; ; ; ; ; ; 
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^ :::!:.:: r : iwhefein' R*:and taken together are XClii)^ the: compounds: of theJiiiventioh are: ':::::;:::::;!: 

.'■.[::':[■:''':''.':['.:':': :prepu-ed: analogously ;tb:the: liiahherset: forth in Reaction Scheme 1, except that the: ;;;;:::::::;: 

:;::::::: interiniediaie of the fonnulaROOGGHR'GHR^OGH is- prepaid from 

: : ■ : : cbiTespbndihg 1 j2-icycl6allcane dicarbbxylic acid-Le;,- lv2rcycl6peniahe:dicarboxyIic: acid: ;■:;.: 
:::::::::;::: 5 : aiihydride;: l,2-:cyclbhMtarie :dicairboxyUc: anhydride or :l;2-cycl6hepiahe: dicarbbxylic :::::::;:.' 
":::::::::■:;::';' ^ : ^ : ; larthydride.: : : ; M ::::;;:;:::;:::;:;::::;: :;:::;:;:: ^ 

::::::: For compbiihds wheifeiri :-iG.ONR^-: is: ill: mbdiHed i9pMenc;f(Mih;,;theK 
::::';::::::;::::::::: :be prepared by methods :ldibwh iij -thc: art: The fbllowiiig: references; describe; ;;:;;;.;;;;;;;;;;:;::■: 
;;;;;;;;;;;;;;;;;;;;; ;prepai'atibii of peptide analogs; wluch; include; these; iEdt«tiatiye-Uhidn moieties; ;Spatblav ; 
;;;;;;':;i:::;:;;-;i6;; A.F.; Vecabata (March 1983); ivpi.; 1 ; Issue; 3< "Peptide; Backbone Mpdificatiprts" ;;;;;:;; 

;;;;;;;;;;;;; ;(giBheiriai; review); ;Spat6iiu;A.Fiv ;in;''Ghemiistpy;afld;Bipchem^ Amino; Adds; ;;;;;;;;; 
;;;;;:;;;;;;;;;;;;; Peptides; and prptiemsi" ;(1983); B; ;Weihstein;,; ©ds,;, MaiciBi; p&kipeF,; Niew York, p.; 267 ;;;;::;;;;;;: 
;;;;;;;:;;;; ;(gis;heral; rcyiew); ISiorleyi ;J.S;, trmds Phiann Sd (1980) pp.; 463-468 ;(general; review); ;;;;;;; 
^^^;;^;^^;;;^: ; ;;m D..etal:. fat J Poit iProt Res (1979)^ 14:177-185 (<:H>jR^-, -GH,Cffle-); 
;;;;:;:;;:; 15 ; ; Spatt^- AJ., ;et ;al.,; Life &ai (1986): 38:1243^1249; (-GH2-S); ;Hann, MM.. J Chem Soc ;;;;;: 
;; ^ ^ ;;;■;;;;: ; Kridtt Trans I (1982) 307H314 ;(-CIt-GR?-, cis and traniO;; Almquisu; R;Gi ■ et aL, J Med ;;;;;;; 
; ; ; Chem (1980) 23:1392-1398 (-COCHR^); Jenning^\^^lite, C., et aL Tetrahedron Len ; : ^ 
; ; ; (1982) 23:2533 (-COCHR'-); Szelke.; M.. et aL, BjroiM»n appUcatiqn EP 45665 (1982) 
:::;;:::::: CA:97:39405 (1982):(-CH(OH)Cm M.W;, et al..: Tetrahedroit Lett (1983): ; ; ; : ; 



;;;;;;;;;;;.•;;;;;;;;:;; ;Prieferred compounds of -formula ;(1); or (2) 'include: ;;;;;;;;;;;;;;;;;:;;;;; ^ ^ 

;^;;;;;:;;:;;;^;;;75;^;i;;;;^:;i^^ . 

■[[]]:,\\^^^^^^ 
;;;;■;:;;;;■;;;;:;;;;; ;;;:;h^^ 

■\[\\\^\[-[\[\':\[^^^^^^ 

:.;.•;;: ;;;;;:i;;: ;;;::;;;;; ;;;;;H^^ 

•■;:;v'^':.; BG»fflGoai^^ ;;:;;:;;:;;■;:;;;-;;;-:;-:•: • 
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; : MeONHCCXa^ 
: i ; i EtOl^ 

; : in ■^^;HONHGOGHiGHfr 

'\--'':]^':\]]\'\^^^^^^ 
['[ :'][[■[■].[]'■'■■'■. :^ 

ioi i : HONHG6aijCH(i-Bu)GaL^^ 

. ^^•::^;;;;;;:;;;;;;;;;HQ^naGa 
■>/:::;;::;;:;;:;:i;::4cooNHG 

20: i : iCHjGOONMeG land i : ! i i i ^ i ! ; : ! i ^ ; i i i i ! i i ^ ^ 

V::;:;-::;;::;:;:;:::«<)GOC^ 

biologically Uian die; corresponding hydroxamates per se.; This has been; cqtfmaedm ]■.'..][[ .'.:'..::.:. 
; : Carter, G.W., ;ei :ai:. J Pharmacol Exo ther (19i5ilV 256:929-937: Jacispn. wJP; , :et al.,; J ^ ; ; ; ; : I i ; 
; 25 ; Med Ghem (1988) 31;499i-50p; Younfi.; P.R;; et al.. FASEB i ( 1991) l;Ai273i Hahn, ; ; ; ; i : ; ; ; ; ; 
; ; ; : R.A., et al;, J Pharmacol Ex thear (199>1) 256:94^102: Tramppsch, iCM., et sd:. Agents ;:;;;;;;;: 
; ; ; ; Actions (1990) ^:443-45(); ArgOTtiMi, p.G.i ;et al.; Sanibait; E.^ et al . Sfli Int Gonf ; ! i ; : 
. : ^ Inflianmation Research : Assoc.. WItitdiaven,;PA,; Septemberi 23-27; 1990,; Abst^ : ; : : : 
: ; ; ; : and; Huang, F., et aL; :J;Nted Qtem (1989) 32:1836-|184i; ;Thus. while somewhat more ; 
• 30: iconiplicated to synthesize^ these analogs offer physiological characteristics which are 

; ; : : advantageous in theiappUcaUohsbf: tbeseimmpouhdsto! therapy. ::[■::::■:■::[':['■::'■':]::■:.'.■:.:[':'■'.. 
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: : : : : ; The reverse hydroxamates and hydroxyureas of the invention are obtainable : : : 
:::::::: usihg the Standard techniques of synthetic: biigahic chemistry (see Ghallis, B;C., : et' al;, : : : 
" AMdes arid: Related Goiripoimds" in : "GbriipTehehsiYe Orgianic Gheniistry," Barton, D., : 
: : et al;; eds (1979) :2:1036-1045); iPergamon: Press,:Oxford; as: further described: below. 

: : 5 : : : : With respect to Starting: inaterials, this components: forming the>NR^-GHR*GOX 

:::::: moiety are readily available in the: case of tryptophan and its amalogs; as esters or : : 
::::::: amides^ : :As:set:forth above. many ajialogous fused bicyclo: aibmatic amino acids are : 
: : -describied by :Greerisiein:ahd Winitz :(sup^ : Amino adds ^rrespfonding to those ; : : : : : 

;;;;;; wherein is :l-(2-iriethyl riaphthyl)ihiBthylerie; l-q^ I-haphthyl :::::: 

; ; ; 10 : ihethylehe; l-is6quiholyl naethyleiKi; and 3-is(X}uinblyl ihethylehe can be: prepared from : 
:[":[■',']■[' bicyclo aromatic methylene halidieis using the- acetamido maloiiic eister isynthesis of ::::::: 

;;;;;; amino; ajcids, as Is well understood in the art. [ The metKylehie halidies themselves can be ; i ; 
; ; ; ; ; ;; prepsured frora their (X)rr^pbridihg csu'box^ acids by reductioh; with; lithium aluminum; ; 

; ; ; ; ; hydiride and brtMninatipri of the resulting; jaicohoi with thionyi bromide; ;;;;;;;;;;;; 

;;;;;;;; 15 ;;;; ; Depending oil ;th0 functional group symbpl^Eed; by; ;the; stage; of synthesis at : ; ; ; 
; ; ; ; wiudi thi$ ;brought into the compound; of tbe;iriyeriti6n ;yanes. ; ; ; ; ; 

For ithpse embodimrate wherein Y R^<M^^ 1 or?, 

the compounds are prepar^ by acylating an a, P or y arnino acid, lespectiveiy with 
■ ; : methyl or ethyl chlorojformate, condensing the resulting aniino add with a protected 
; : 20 form of the moiety ^NR^CHR^CO^ and reacting tfie resulting carboethoxy "dipeptide" 
: ; ; ; : with hydroxylamine: or a substituted hydroxylamine as desoibed by Fieser, LR, et al., 

; ; ; : "Reagents for :Orgamc Synthesis" :(1967> 1:479 (Jolm: Wiley &; Stons, >few York). This ; 

:;;;;;: sequence of reactions is shown in Reaction Scheme 
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Alternatively,: the p or amino acid using,; for ; ; i ■ ; ; 

; ; ; ; example, csLrt^bbenzoxy or tertiary butyloxyearbpn^^ and coupling it to the carboxy- 
; ; : ; termihal-protectied ai^ inGiety; cphtainm R^, [ The jpirptecting group is then ; ; 
: : ; reihbv^ by hydix)genQlysis or acidolysis as appropriate^ and die; deprotected a, ^ Qv y 

l i ; ; 5 amino grbuip is licaetedl with an; activated carbonic; acid;$uch as cajbpnyldumid^ 

The resultant is ; then ;react©d ; with ;hydrpxylaMne or substituted hydroxy lamine to obtain 
the desired prqiduct. ;This sequence of reactions is suncunahzed in Reaction Scheme 2. 

;;;;;; ;(in the formula to-c^inij ;im reprcsiems an imidazole residue.); ; ^ ^ ;;;;:;;;;;;;; ; 
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The appfopriatiB io,: P OTJ amino; acidsiare prepared by general methods; as set ; ; ; : ; 
^ : forth; by; Jbnes^; J;H;,; 6i iaLi ;ih;"Amin6; Acids," p; 834;(Bartori,; D^^ et aU edsv) i ;;;;;; ; 

;;;;;;;; ;CComprehensive ;Orgaiiic ;Chemistry" ;(1979); VoL 2, Pergambn ;Press). ; Such; methods ; : ; 
;;;;;;:;;;; ;inciudei ;for:examplie, hbmbl6gatiQn;by;Amdt-Ei^^ ;Qf the corresponding N- ; ; ; . ; 

; ; ; ; ; 5 : protjected; a-2uhiri6;acid ;ahd ;more ;gerieraliy; the ;addition;bf: nitrogen ;nuelebphiies; such as ; 

;;;;:;;;;;; phthadimide to ociPrunsiafiu^ estersi ;acids ;or;nitrikis.; ;;;;;;;;;;;;;;;;;;;;;; > 

[':-.['.:[:\'.['.[\\:[:: ;a;secbnij <aass; of hydroxyW^ Y ;has the;fpmula;R^NC^^ and li is t)^ ; 

;;;;;;;;;;; ;i; or 2^ TO€«e;cbmpbiu^ ate prepared ;firbm; the coitespcmding Oi; P pr Y hydipxyfiuninp ; ; ; 
['■['■^^][][\\^--][^ of thefom 

:;;;;;;;;;; 10 ; ;iniermediate;is converted to; the desired hydroxyurea;!^ ;;;;;;;;;;;;;;;;;;;; 

tetraispcyaniate as described by Fieser jand Fies^^ "Regents for Organic Synthesis- ;;;;;; 

^ : ;;;;;;;;;;: ; ;(i?68); t:47? oipim wii^ & f^few yprk).; ;The reaction is conducted; with the ;;;;;;;; 

hydroxy! group protected or substituteid by R'. The resulting hydroxyurea is then ;;;;;;;;;;; 
coupled to the component of tte fbrmc^ HNR^HRfC obtain the desired product. 
15 Altemativdy, the amide is &st iEbrtned and tte >^-hydroxyi di^ is treated with the 

■■■;;.;;■;;;■';::;•;:;;; ;'^cnL ;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;•;■;;;;;;■;;;;;;■;;■:•;;;;;;;;;;;;;;'. v 
•;;;:;;•;;;;;:;:;::;;::;:;;::;; ; ; Aiternativeiy,;whOTT ;;;;;■;;:■ ^ ;;;':: ^ ^ 

;;;;:::;;;; protected a; p or y N-*>^xyamino: acld is reat^ with the ndevant alkylisocyanate: 

;•:;;•;;-;■;■;;;;;:;;;;; -r^ngo; to jproduce the;desired; product ;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;■;:■;■::;;;;; ^ ^ 

^ ; ; ; ; ; 2^ ; WhOT ;Y is of the formiila ^jNCO-NOR^- whereih bbth R^ are; alkyl ttie ct; P or 

;;;;;;;;;;; 7 N-hydroxyammo axid;is:ieacted with ah activated form of carbonic acid^ for exiample. ; ; 
;;;;;;;;;;;;; carbonyldiimidazole br bis-p-hitrbphraylcarbori-atei and then \vith the diamine R^jNH ; ; ; ; 
;;;;;;; wherein bbdi Ri*^ are alkyl groups; ;This is foUbwed by deprbtecticmi if desired. ;;;;;; 
; ^ ^ ;;;;;;;;; ; ;G(mditibhs for the; forcgbing can be fotind in the deseriptibns of jmalbgbus ; ; ; 

;;;;;;; 25 ; preparations for tiipeptiikis a^^ de$crilH;d;by N^h^ N.:> et al» Bibcheniistrv (1979) ; ; ; ; 

^ ;;;;;;;;::: ; xhe ^-N-hydiraysm^ acidis used as;mtOTn!edia^ tte ;fGregping sytlAesi^ : ; ; 
; ; : ; ; can bc preparj^ is;alkylated ; ; ; ; ; 

|wiMi» pne ydth R?-Br Md; then wiA ether^ fpr example, ;for;the case ; ; 

30 wherein R^ is K The product is ;sappn^ decaxboxyja^ hydrogenated, and oxidized 
to give the ft^^ 
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; : : described by Kortylewicz,; Z.P:, et al.; Biochemistry (1984) 1 21:2083-2087; ; The: desired ; ; 
; : : : : p-hydroxyamino Hcid is then: obtaihisid by additibhibf protected (or aDcylatedi if R-is; ; : : : 

: : : alkyl or acylattid: if :R7 is: acyl) hydroxylamihe. ; :The cbrresponding; cbinjpiound wherein :::::: 
; ; ; ; : ; R^; is: alkyl cah :be prepared in an: arialogoiis maimer wheieih the; second fdiqrlatiph ::;:;; 
:5 ; ; utiUzes benzyl (>GHR^G;L : :The homologous ketone ;was described; by Galardy, R.E.v et ; ; : ; ; ; 

. : ; ; ; ; a^^^^ (i985);24:7«n-76i2:;;;;^^ 
;;;;;:;;;; ;FinaUy^;thQse;cQmpbuirf 14^ the ;;;;;;;; 

;;;;;; ;rcvei^;hydrbxymatesi caii be; prepjared; by acylatipn ;pf the; coitesponding a, P ;pr y N- ;;;;;;;; 
hydroxy; dipepticfc;. /dtematiyejy^ the N-hydrpxyaminp; acid can be acylated, fpUowed ; ; ; 
; ; ; 10 ; ; by cohdensatiph to ;fGrin; diie ;amidjb bpnd m tte comppi^^ the invention. The ;;;;;;;; 
;;;;;;:; acylatibn; method is described byi;fQr;examplev Nishind. N.. et ai„ Biochemistry (1979) ;;;;;;;; 

•::;-:::::::::;:: 18:4340-4346, cited ; abow^ ^^^'■^^^^'■'■'■'-'■'■^^^''^'^'-^^^'^^ 

Alteriiatrveiyi fbr those; ppinpounds yytoein n=l ;and;R^ is H, the;cpnippunds can ; 

; ; ; be prepared by whdei^iibg tte yiide; i,t-dimethpj^ ;;;;;;;;; 

; 15 ; ;ethime: prepared; from ;tnphenylphGsplu^ ;ahd ;14-diinethpxy-2-brp ;;;;;;;;;; 

;methyl-2-bxojpieiitm(n^ acid; ; ;Tlie; product is then hydrogenated to obtain 4,4^im(Bthoxy- ;;;;;;;; 
^ ; ; : ; ; ; ;2-is()butylbut^ acM coupled vo the nwiety R^^PC^^ to obtain 41,4- : : : : 

: ; ; ; dimethpjg^-2-^ ; Treatnient with aqueous acidi yields the : ; : : ; : 

::::::::: ddehyde : llut oxiine IS prepared by reaction ; ; ■ ; ; ; ; ; 

20 witii hydroxylamiiie and nwiuced; to the corresponding; N^substitut^^ hydroxylamine. 

Acylation <rf both the hydroxaiidnoi oxyi^niwidni^ of the 

; ; ; O-acyl group provides the N-acyl reverse hydroxymates.; ; (Summers; J.B., et al.,: J Med :.::::::. 

;;:;;;:;: :::;:;;; ;;:Chs^ 

;;;;;;;; For compounds wherein ;-CONR^; is; in modified isosteric form,: these; forms can ; ; ; ; ; ; 

':\\25\:-^^ prepared by ionethods; known in the; ait^ as set fbrth above; ^ ^ ^ ^ ^ ^ ; ; ^ ^ ^ ; ; ^ ^ ^ ^ ; ; ; ^ ^ ^ ^ ; ; ; ; ; ; 

;;;;;;;;;; Preferned; compounds of formulas (3) ;ahd;(^;inchi&: :;:;;;;:::;; ^ : I::;: ^ ;;;;:: ^ :: ^ ^ ^ ;:::; i:: i::: ; 



;-;^^;;^;!::":Etoi^C(>^^ 
■;;;;; ;;:-i;^;;EtGON(>H^^ 
; 3o; ;;;!■;;; ^ u;pieoNOEt-GHiGH(iB^ 
;;■;;:;; ^ ;; ^ ;•■ :EtNHGON()Me^ 
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^ tHjCON^OH^ ^and ::::::::::::: : 



■ ^ :: : : Administration- and Use : 

^ : ^ : ^ ^ ^ ^ ^ : ^ : ^ ^ A^ ;set forth in the: Background section above, a number: of diseases are known:to 
:'.:'.■::'^\\'.\\\[\:\ ':':':'■.be mediated by excess or undesired matrix-destroying metaUoprotease-activity^^ These: : : : : : 

; ; 20 include tumor metastasis; rheumatoid arthritis; skin inflammation; ulcerationsi :::::::::: 
:'.\\[':\': []':':[' \ particularly: of thexomea or :mouthj reaction :to:infectibn; and the: like. -Also intended: to WW:': 
tome within the definition of diiseases that can be: treated by the: inventioh inhibitors are : : : : 
IwpundS; preferably xl^^ wouiidiThe inhibitoris; of theiinvehtioh arer ::;:::::: 

however, useful in any tUeeratiye skin coii^itipn^ inclucUn^ for example^ decubitus :;:::::::■ 
^ ^ ^ ; ^ ^ ^ ; ; ; 2^ ulcers, ulcers; of tbe inouth; or other cpnditipns wtwere wound healing is slow. Thus,;the ; ; 

; ; ^ cpmpptind$:0f theinvjentipn arc useM with regani to ePnditioiis inyplying ; : ; ; ; 

]':][':[' ':::':'.':]'.' :::':'.': :tl^:™WMted:aCtivily^ •::::::::::::::::::::::::::::•:: ^ 

:'::::■ ::\:':\ - ::]::■.::■ :::: .::. The compouiids of thc -instant inventipnare: particularly tisefld; for treating or i | 

preventing psoriasis. Psoriasis is a cpmmpn inflMmatpry s^ unceirtaiti; ][[■■[[■': 

::'' '■ ■\-::-'::'.::'-^:': etiology, which is characterized by promment epid^mal hyperplasia, mixed; : ; ; : ; ; ; : ; ; ; ; ; ; 

inflanunatory infiltrates: and vascular :aiteratipns. ; The molecular mechanism(s) ! ; : ; 
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; : ; : ; i responsible for epidOTaal hyperplasia in psoriasis ind other skin: disorders remain: ! : : 

: : implicated in-the trahsdUction of grow^Tprbmbtihg signals from; the extracellular; ;;::;:::; 
; ; ; environment into; the ;epidennai; is^ratihocyte.; ; Ciint^nt ;trea of psoriasis and other ; ; : ; 
: ; ; 5 : : ;hyperproUferatiye; sjS^ includes ; a; vMe^ topic^; steroids, ;kem61}^ :;;;::;; 

• ; : ; : ; syistemic chempthierapy ;and ;IJV-Kght expo Aese; available therapies are ;:;;;;; 

; ; ; ; : ; limiteid by toxicities; as; well; as tachyphyja)^ ;;;;;:;;;;;::;;;;;;;:;;;;;;;;;;;;• : 

: ; ; I StiU anoAer condition; rei^oMw^^ xo ;Ae;matxix; metaUoprpteas^ inhibitors of; the ; 
; ; ; invention, particuiariy; coUag^ase iiiWbitors,; includjel ;iestenQsis following; angioplasty i ; ; ; : ; 
10 TTie healthy arterial wiall; is cpmppsted of ;an ;puter laidyentitiaLl; layer of fibroblasts, a ;;;;;;;; ; 
; ; ; ; ; central medial layer of ;smopth; muscle; ceils wd;a;iumii^ intimal layer of ;endpthelial 
;;;;;;;; cells, it has; teen; jpipstui^d; that; one; causie ;pf ; restenosis; foiipwing; balloon ;angiopiasty: is ;;;;;;; ; 
;;:;;;;;; ;the prpdiactipn iand reiiEiase; ctf cp^^ ;smpbth muscle cells that ;causes ;;;;;;:: 

;;;;;;;;;; degradation of tte intima. SpuAigate;;K^ M; ;et;al;(19?2> BipchOTi ■ J.. 288:93-99. ; This, ; ; ; ; 
; 15 ; in turn, facilitates; migration of ]^ muscle cells into the; intiina where ;they ;;::;;;;;;:;;; 

; continue to proliferate to form the fibrous plagues tiiat are ctuuactmstic; of restenosis. ;;;;;;;;; 
Tlius, matrix metallpprptease inhibitors of die invention would prevent or inhibit 

: restenosis when adm^^ t>efore or aftex angioplaky. ;;;;;;;;;;;;;;;;;;;;;;;;;;; ^ ^ ;; ^ ;;;;;;;;; ; 
Yoi another appticatu^ of the: matrix metalloprotease inhibitors pf the invention 
: : 20 : is the treatment or prevention of cancer, particularly metastatic canoer.; Cancer cells ;;;;;;;;;;; 
: ■ : migrate from their:prinuuy :site of origin sites by extrayas^on 

; into the blood, and subsequent extravasation but of the blood to tfae target OTgm. thus, ;:;;;;;;;;;; 
;;;;;;;;; it; would be pdssible to; prevent er eliminate nietai^is if extravaisation of cancer cells :;;:;;;::::: 

;;;;;;;; could be controlled; ;sihce;a;key process in extravasation; is;tije breakdown; of the; ;;;;;;;;;;;;;; 

: ; 25 ; extracelluiaf matrix; by enzymes secreted by cancer cells, particularly coUagenaises; the; ;;;:;;;;;;;; 
;;;;;; coUagenase inhibitors of; the invention have significant applications for the; tieatnient ; or ; ; : 

;;;;;;;;;;;; ;prevention :of cancer.: ;;:;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;:;;;;;;;:;;:;;;';■■:;;■;;;;;■;':;•;;;; 

;;::;;;;;;;; as mentioned above^ ;the;c6llagCTase inhibitors of the; invention are useful in any ;;;;;; 
;;;;;;; ;ulcerative skin condition^ including, fof ;example,;dek:ubims;iticie^ ulcers of the mouth, ; ; ; ; ; ; 
; : ; ; 30 ; ; or other conditions wherc wound! healing is slow. ; Similar ;cbn(Utions ;susceptible to ;;;;;;:;;;;;;; ; 

;;;;;; treatment by; the compounds ;Gf;the invraitipn; iiiciiuki cpmeai pr; scleral ;meiting :;;;:;;;;;;;;;;; 
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associated with keratomaiacia,: sderomalacia perforans and connective tissue diseases.: ; : 
^ : ^ : An: example oiF the laitter is keratocorius : which involves thinning and central :::::;::::;■ 
: protubdrancc of the cornea. Type TV collagehase is: thought : to: be lesponsibie, at least : ; : 

.•■•.:■: -in part,: for the .disease. ::. .:::::::::■::::::::::::::::::::::::::: ^ 
: ^ : : : : 5 : ; Gbihpbunds:which:are synthetic inhibitors of mammalian :metalloproteases are: : : : * 

::::::::! useful to inhibit: ahgiogehesis: : :These: compounds: can: therefore be: formulated into: : : : : 
:::::::: pharmaceutical compbsitibns: for use: in inhibiting iangibgehesis in: conditions :::::'::::: 

::::::::;: characterized ;by an: unwanted level :0f Sixch: blood yCSSd growth.: :: ^ ^ ::: ^ ^ ^ ^ :::::::::: ■ 

/:■[['.'::.'.[:'.[]':':':':': Standard pharmaceutical foxmulatibn: techniques ;iure 'used, such as: those disclosed : : : 
: : ; :10 ih Remington's Pharmaceutical Sciences^ Mack F^bUsWhg Companyi^ PAi latest ; i 

'.:::][:':::'■■'. ieditioh.: :::: ^ ::::::::::::::*:: ^ ::::::::: ^ .'■■::::':::•:■:'• 

::::::::::: For indications to be treated: systemicallyi it is; preferred diat the corapouhds be: : : 
:;;::: injected. Thcsse conditions ihcliidc: tumor; growth smdimeti^ ; The compounds can ;;;;;; 
;;;;;;; be fbrmtdated for injection usihg excipiehts cbhventiomd fbr; such purpose such as; ; ; ; ; ; ; 
;;;;;; 15 ; ;physiblogical:saliniEi,: Haink^is solution,; IUhgCT-s;solutiohi ;ahd the; like. Ihjectibh can; be; ; ; ; ; ; 

iiitravieiibus^ ihttMiiiscidi^^^ Qt subcutaneous; ; ;D6siage; levels are of the; ;;;;;; 

onter of Q.1 tng/kg bf subject; to 100 mg/kg pf;$trf)jeet dejpleirimg v of on the; ; ; 

; ; ; nature of the cpiiditipn^ ;the loiature ;of the; subject, the particular embodiment pf iht ; ; ; ; ; ; 
invention compounds chosen, and the nature of the formulation and route of ;;;;;;;;;;; 

::-::::::::.:;:;: :2d ; ; ;adtninistrauon. ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;:;:;■.■■;;;;;:;;;;;;;:::;;;;■ 

\:\:\\:\\\ addition to administration by injection, the comiK)tmds of the invention can 

;;;;;; also be formulated into <x)nipOTitions for transdermal or transmucosal ddivery by 
;;:;;;;;;;:; including agents which effect penetration of ; these tissues, such as bile salts, fusidic aicid 
;;;:;: derivatives, cholic acid,; and: the like. : The compounds can also be used in liposorae^ ; ; ; ; ; ; 
; 25 : based delivery systems and ih formulaitions for topical and oral administration ; ; ; ; 

; ; ; depending on; the nature of the condition; to be treated. Oral; administration is especially; 
advantageous for those compounds wherein the moiety ;-GONR'-: is in a modified: : : : 
isosteric form. These cbinpounds resist the hydrolytic actibn of the digestive tract; 
; Oral formulations include syrups, tablets^ capsules; ahd the like,; or the; compound; may : ; 

;•;••;.;:;. ;30 .' be: administered :in; food; or juice; :\ 
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: The inhibitors: of the invehtioh can be targeted to specific locations where ; : ; ; 
vascularization occurs by using targetihg ligands; : iForexampleV to focus theicdmpduhds 
to a tumor, the inhibitor is conjugated to an antibody or Ifiragjneht; thereof which is; ; ■ 
immiinoreacdve with ainimor maifeer lasiis geheriaUy understood in the prcpariation of I ; 
iihmunotoxins in general; : The; targietiiig ligiand can; aIso;te ;a ;Ugahd; statable for a ; ; ; ; 
receptor which is; present ph; the ;tumpr.; ; Any ; targetmg ligand; which spedfic^dly ttacts ; ; 
with a; marker for ;tile; intended ;targiE|t tissue ;can;be; used.; Methods for coupling flie ; 
compounds; to; the ;targe;tihg ;iigand; are; ;well; known; and; are ;siniilsir to those ;described ; ; 
below for coupling to carrier. ; Tlie ; conjugates; are fpmdated; and; administeied as 

described above.; '■;*';;.;;;:;;;;;•;;;;;;;;;•;;;;:;;;;;;:;;;;;;;;;;;:;;;•;;;:;;;;;;;;;;■;;;;:;;;; 

For localiz^ conditions, tppical; administraripn is prcferred. For example, to 
treat diabetes-induced; retinppatby; pr other ;hepyasciilar; glaucpmas,; direict appUcatipn; to ; ; 
the affected eye may employ; a; fpimujatipn ;as;eye(b^Pps ;pr ;aerp$dL ; For this treatment, ; 
the compounds of the inVentiph; can; zdsP ;be fpnnulat^ ;as gels or pintmentSv pr can be; ; 
incorporated into collagen pr ;a;bydippiuU polymer ;shieid.; ; Tte matetials; can; also be ; ; ; 
inserted as a cohtact;lens pr;res«ryGir or as a;suibcpnjunctiyd fpm ;;;;;;;;;;;;; 

In ali of the foregoing, of course, the compounds of the invention can be ; ; ; ; ; ; 
administered alone or as mixtures, and the compositions may f urtter include additional 
drugs or :excipients^ as appropriate ;fbr:the; indication. ;;;;;;;;;;;;;;; 1; ^ 

: Conditions that benefit frcim angiogenesis ixihibiidon thus include, generally, ; 
cancer, including angiosarcoma, Kaposi's sarcoma, igUoblastoma multiforme,: : : : : : . 
hemangioblastoma, including von HippdrLindan: di££^ and hemang;ibpcriqrtoixiai; eye 
conditions, such as diabetic retinopathy; and heovascular ; giaucoma; imniuhe; system ; : : ; 
conditions, such as rhemnatoid arthritis^ ahgiolymphoid; hyperplasia with eosinbphilia; ; : 
and skin conditions, such as cavernous hemangioma (including; Rasabach-Menitt; ;;;;;; 

syndrome), and psoriasis.. \ 

The following; examples; aine intended; to illustirate but hot to limit; the inveiition; ; ; 
These examples describe; the ;pr^arati6h of ; certain ;compoiunds ;bf thie invention and ; ; ; 

their activity in inhibiting mamihaUah nietaUbproteaises; ;:;;:;;;;;;;;;;;;;;;;;;;;;::; 

In the examples bel6Wi;TL;G: wilyent ;systeins ;are ais follows; ; ;(A) ethyl; ;;;;;;:; 
acetate/methanpl (95:5); (B):etiiyl;ace;ta^ ethyl; acetate; ;(P);ethyl ; ; ; 
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acetate/mbthanbl :(30:5); (E):ethyl acetate/hexahe* (1^1); :(F):chIorofonn/rriethanol/acetic: 
acid;(aO:6:2);!(G);chlbrofbn^ add (85:10:1): ; • - 



5 Prebararion of N-ri).L-2-ij5bbutvl-3-(N- 

hvdr6xvciarbQhvlainidb)-DrDPM^ rriethvlamide 
; : : ; ; A suspension of 5; g (0.033 mbl) of the sckiium; salt of 4^methyl'2-pxppentandic ; ; 
; : acid and: 5.65: g (0X)33 :m61)|<rf benzyl brpnude in 10 ml oraiihydrous :;;;;; 
dimethylfoim stiiitd for 4 days jat room teinperature. After evaporaiion of 

10 the solvent luider reduced pressure the r^due; was diluted to 100 ml with hexane audi 
washed; wth waite^^ (3 x M ml) and satunued sodium chloride and dried over anhydrous 
magnesium sulfate. Eyappratipn of splyent gayc 6.4 g (88% yield) of the benzyl ester 
of ;4-inethyl-2-pxppen^ acid (1) as a colorless pU. ; ; 

: A mixture of 6.4 g:(0:.029 mol) ;of (l); and 9.7 g (0.029 mol) of : ; : ' 
15 ; meAyKtriphenyiplu« 100 mL of 'dry methylene chloride was: : : ; 

stirreid for 12 hr at room temperature and evaporated to dryness. The residue was 
extracted with hexane (3 x 50 mL); The hexane solution was washed with 10% sodium 
bicarbonate (2 x 30 mL); water: and saturated sodium chloride and dried over anhydrous: 
■ magnesium sulfate: -Evaporation of :the solvou :gave 8;0l :g: yield) of benzyl : : : : 
20 2risobutyU3-(methoxycarbonyl)^propicmate © as a nwxture of E and Z isomers. 
; : : ; : : A mixmie of 8.01: g (0.029 mol): of (2) and 1: g of 10%:palladium on carbon in 

50 mL of methanol wasi hydrogienated: at room temperature under :4 atmospheres of ; ! 
; ; hydrojgen gasior 8 hr; After removal of the catalyst by filtriadon the filtrate was ; ; ; 
: : ; evaporated: to: dryness under reduced: pressure to give 4;7; g (86% yield) of 2-iso-butyl-3- 
25 : (methoxycarbonyl)-ipropionic: acid :(3): as a colorless -oil. ::::::::::: ^ 

^i^^ ; T^^ of 0;85g;(4;5; mmoi) of (2) and o:57g (4;5;inmoi) of oxaiyi ; 

chloride in: 10 :mL of diy methylene chloride 0.1; mL of ahbydrbus dimethylformaniide; [ 
was added.; After stirring for [I hr at room tismpeiiattue t^^ splyent was evaporated ; ; ; 
imder ieducied p^^ and the residue; w?^^ diluted; to ;5;mL wih anhydrous ;;;;;; 

30 ; dimethyifbrinju^ and l.()6; g (44 mmpl) of ;the; hydrochloric salt of L-tryptophaii ; ; 

: : methylamide {|tortyie\va^ and (3alardv;J Med Ghem (1990) 33:263-273) was added; 
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followed by addition of 1.3 mL (93 mmbl) of triethylamine at>10?C. This was stirred 
for 7 hr at room temperature and evaporated to dryness ait room: temi^rature uiider ! 
reduced pressure. The residue; was diluted to 150 mL with iethyl acetate^ and washed: : 
with water (2 x 15 mL), 10% potassium bisulfate (5 x:20:mL), 10% sodium bicarbonate 
(2 X 20 mL), saturated sodium chloride and dried over anhydrous :magnesiuni sulfate; : : 
and then evaporated to give 1;6 jg (83% yield) of ;N-[Di.-2-isobutyl-3-; ! ; ; : : : : ! 



(methoxycarbonyl)"prppanbyll L-tiypto^^ metfaylamide 4|as; a mixture of ; I ; ; • ; ^ 



diaslereomerSi 4A arid; 4B.; 

Isomers 4A and 4B were separateid by fl^^ : ; 

acetate), . '■''.][.[ '.::[:'■::'[::■][ 

: Isomer 4^ :mp=I34^137X.;R^ 
• isomer 4B:;mp=156-I58°a:;Ri^^ 

Alternatively, the mixture of 4A and 4B ] was; ponyeited directly to itS: : I : : : : 
hydroxamate as described below. ; In this case» 5A; was ;ciystidU2ed ;fro the mixture ;of 
5A andSB, ; \ 

A warm mixture; of 0.22 g ;(3i96 ;nimpl); of pptossi:um;hydro3dc^ in : 1; mL; of 
methanol was added to a warm mktme of 0.184 g (2.65 nunpl) of the hydrpcMpii^ 
salt of hydroxylamine. After cooling ;m ic? under an argon ;attDosphere the potassium 
chloride v/as filtered off and 0.5 g (L32 mmol) of (4A) was added to the filtrate. ; The 
resulting mixture was stirred for 7 hr at room leinperatuie and e;Vaporated to dryness 
under i-educed pressure. The residue was suspended in 100 mL of ediyl acetate and 
washed with 10 mL of id%;|K>lissium bisulfa^ 

over anhydrous magnesium sulfate and evaporated to dryness: imder reduced pressure, 
llie reskiue was crystallized from ethyl acetate to give 0.28; g :(56% yield) of pureiSA. 

Isomer 4B was converted to its con:eq)onding hydroxaniic acid 5B: (72%: yield): : 
as 'described for 4A. . : ■ 

• Isomer ; nip=176-182*'G.; ; R/^ 
. isomer5B:.-mp=157-162^C.;;R^ 
For the case wherein the 4A/4B; mixture is used; the; 5A can be; crystallized ; 

3o; ■ • directly from the residue as described above; ;■::;;:;;;:;;;;:;;;:;•:;;;;;;;;;;;;;;;;;;•■::,;;.; 
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; : : In a similar: manhieif to that seti forth ;abbve,;but substituting for 4-methyl- 2- | ; 
; ; ; ; oxopentiahbic add, :2-Qx6peritanw^^ add;;3-meiliyl-2-oxq acid, 2-oxohexanoic ; 
\ ': , acid; 5-methyl-2^>xbhej^ acid,; or :2-d&can:oic acid,; the corresponding compounds of 
; fonhuia I ait prepard^ wherein ;is; H ;and is; ail ;ri-propylv i-propyl, n-biityU; 2- ; ; 
; :5: methylbutyl,- and ;n-bctyl,; respec;tiyeiy; ; ;In ; addition, foUpw procedures set forth ; 
hereinabove m;Ej^ 1,; but omitting the step of hydfpgenaiing the intei-mediate 
obtained ;by the;Wittig; reaction, the corresponding compounds of formula 2 wherein 
is;H arid jfl^ is as set;fprth tibpve are obtamedL : : : ; 

; ; To syrithesize Ae cpinppimcb contaiiri^ forms of the indoiyl residiue, 

10 the intermediate ester of formula 3 or 4 is deesterified and acylated prior to conversion 
to the hydroxamate. For illustration, 4A is deest^ified with sodium hydroxide in 
ethanol and then acidified to give Nr(i>2;-isobutyl-3-icarboxypropanoYl 
mediylamide, which is treated with the anhydride oif an alkyl (1^4C) carboxylic acid to 
obtain N-(Lr2-isobutylr3K:arboxypn3p^ 
15 mediyiamide: : This intermediate :is then treated: virith: oxalyl chloride followed by 
: : hydn>xylamine at low t^perature to: give the corre^onding hydroxamate. 



;.,:::;:::;■;;;;•;;;;::;::;::::;;;::::;;;::;:;:::::: ; Example 2 ; ■;:;■;:■;::;:;-:;•;'■. : 

Preparation of N-r2-isobutvl-3-(N' -hydroxy- 
; 20: :;;;:::;; : : carfa6nvlamid6)-propanbvl1-I>uVpt6phari methvlamide (7B ) 



The ; mixture of the two diasteriebisbmers of N-[2-isobutyl-3-(methoxycaxboriyl)- ; 
; ; ; pippahoylJ-P-tryptb ;methyl ;ainide 6A.B ;was; prepared as; described for 4A,B in ; 

Example t.; The mixture was cryst^ttd from ethyl acetate to give, after tv/o 
; ; ; recrystadliz^ of the pure diasterebnler 6B: mp 155-157T, 

25 R/G)^ 32J 6B was cdriverted intQ ;its hydixw^^ 7B by the method described 
;: ; Example tin 



in 
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Example 3 : ; : . : 

Pr enararion of N-r2-i3bbutvl-3-fN-- hydroxvcarbonvl-amidoy-Dropahovll- ; : : 
N-methvl'I^trvptbphan methvlamide f9A^: x 
The reaction of N-methyl-L-tryptophahmethylami^ described in : 

Example 1 for L- tryptophan naethylamide,; with ! peifdnhed as diescribed for 4 gave ; ; 
crude N-[D,L-2-is6butyl-3-(niethdxycarbi3nyl)-pr6 : : ; 

methylarnide 8A,B which was; crystallised from ethyl acetate to give 76; mg (19% ; yield) 

of 8A: mp 171-174^, Rf(C)=o.4o:::-; ;:::;^^;i;^ 

fiA v/as converted into 9A by the method describisd in Ex^ 1 in 45% yield 

:10::-(34mg): mp 180-183^C, .R/P)=0;54.: i ^ " ^ : ; ; ; ^ ^ 



Example 4 

Pfeparatibn of N'r2-is6butvl"3-(N-hydr6xvc amido)* 
propanovll-L-3-f2'haphthvl)-alahirie m^ 
N4D,L-isobuty^3-(metho3qrcarb ] 
was prepared as described in Example 1 from; L-^2-naphthyO-ak^ 
3. The cmde product was chrpmaU)graphed on 60 g of isiUca gel iii ethyl acetatelbexane 
1:1 to yield 12 mg (5% yield) of lOA: mp 151-158^C IUC)=0:69. i ^ ^ : 
lOA was converted into the hvdroxamate llA as in Example; 1 in 30% yield (3 
20 mg): mp n9-18i^C, Rf(D)=K);17, MS-FA^ 



- : ::::::::Exampl^:?:::::::::.::::::::^ 
Preparation of :N-f2^i&obiityl^3rfl^'-hvdroxycarfaom^ 
amidoVpropanoyll-L-trvptophMi 2^hydroxyetfavlaniidc (1 3A): ; : : : 
25 ; Tho hydrochloride salt of L-tryptophan :2-hydr6xyethylamide was prepared and 

coupled with 3 as described for the hydrochlOTde salt iofl^trypto^ in 
Example 1 except that 3 was activated A^dth l J' -caAoh^^ 

methylene cliloride at room temperature. The crude product was a: mixture :of 0.7 g : : 
(61% yield) of the diasiereoisomers 12A3 : R^C) 12A 0.38, R^C) 12& 0.19: ; ; ; ! ; 



30 12A crystallized from ethyl iacetate in; 35% yield; (0. 18; g):; ; mp ; 161-163X, 



29 



wo 94/22309 



FCT/US94/03600 



::::::* " 12A was "cohveited :mto: Nr[2-isbbutyl-3r(N*-hydroxycarbonylami 

L-tryptojpihah ;2!-hydrt)xyethylaniide: 13A : as in Example : 1 in 35% yield (62 rag): 

; 

X X Exaniplc 6 

: 5 ^ ! Preparaidoh :0f ■N-r2-isobutvl-3-fN''hvdroxvcarb6nvl 

^ ^ ^ ^ ^ ^ ^ ^ ^ ::::::::::::: : anudby-PrOPmOvll-L-tlVPtOPh^ (15A) 

::::::: The hydrochloride salt of iL-tryptojpihah iainylamide was prepared as described: in 
: \ Example : 1 ; for L-tiyptophan metbyliaihide: arid was reacted vyith 3 that had been 

: activated I wth il vl'-carbbriy^^ ai room 

10 ; tenaperaturt; The mixture; of the iwol ifiiasterebrbters of N-[D,L-2-isobutylo- 
; ; (methQxycarbbnyI>prb 14A,B (90% yield) was 

:[[■•[ converted to its boriespb^ ias described for 4A. Slow evaporation 

of ! the emylacetate s^ gave 0.343 g: (71%): of 15A,B : mp 16()-163'C^ MS-FAB 

^ Examt)le 7 ]'::':['::/•':'.':'.'.. 

::::::: Preparation of N-f2-isobutvi-3^fN''hv(fa"oxvcarbonvlamido)- 
:: ^ • propanovl1-t>trvptophan mperidinamide (i7AJ) 

: : : : L^tryptophan: piperidinamide wais reacted with 3 as performed in Exsinple 1 for 
20 I>tryptophan methylamide to give :1:14 g :(89% yield) of N^[D,L 2-i8obatyl-3' 

(niethbxycarbonyl)-propanbyl]TL-tryptophari ipiperidinamide 16A3 as a foani; Rr(C) 

;:^^^^ii6A^^o,74;:a6B);o:67;:::^^ 

: : 16A;B was cbnverted intb crude 17A.B identically to 4A in Example 1 in 88% 
; yield (570 mg): ; R/JD) (TTA) 041, (178) 030; Crude 17A,B was chromatographed on 
25 180 g; bf silica gel ini 12% isopropanbl in lethyl acetate to give 140 mg (25% yield) of 
i ; ; 17A,B after crystalliiatioh frbm ethyl acetate:! nip 169-170^G. MS-FAB (m.^z) 443 (St 

■;^;i^ + H);;;:;;:;;:;^;;^;^^ ^ ' ' 
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• ■ • Example- 
Preparation of N-r24sbbutvl-3-fl^- -hvdrbxv<^bnvl 
amido)-propanovn-L;"trvpt6t)hari dodecvlamidig f 19A> : : : 
The f eactipn of L- tryptophan dodecylamide was fropartd in [ a mahher analogous ; 
to that described for L-tryptophan methylamide in Example 1; i This ester was xeacteid ; 
v/ith 3 as described m Example 1 tp: give; oiic^ N-|P,trispbutyl-3 : : 

prppanoi] -L-iryptophjm dodecylamide 18A.B in 93% yield as a mKture isomers 19A \ 
and 193 . This mixture was chromaiographed on 150 g of silica gel in ethyl ; ! : ; ; ; : i 
acetate:hexane, 1 ;2, to yield 0.62 g of the mixture of the; two isomers:; ; Rj(E); 19A 0.37, 

10: :R^E)i9B0.29,. : ;;;;^:;;;;;;;;;;;;^^ 

Crystallization by slow evaporation fit)m ethvl acetate gave 038 jei of ; ; ; . ; 
eontamisiated by approximately 10% of 18B by TLC ;and ;NNnR; iainalysis:; ; mp; 133- : 
135^C. ISA was converted to its cpiresppriding hydirpxamc as;desOTbie4 in; : : ; 
Example 1, except that the potassium salt of 19A crystallized from ithe aDa^ 
15 mixtu?e in 81% yield (222 rag). The potassium salt of 19A (54 mfi> was;dju5splyad ;ih;2 
mL of boiling methanol, a few drops of water were added^ and the solution was ; ; ; 
acidified u) pH 6 witli 0.1 N hydrochloric acid and ;diluted witfi water;tp;giye 5p;mg 
(100% yield) of i9A: nip 155-159^C, R,(p)=a49.; ; MS-FAB ;(nL^z);MS H). • ; ; : ; 



Example :9 ^ 
; Preparation of N-r2-isobutvl-3--(N:--hvdroxvcarbonvlamidoj ::::;:::: 
propanoyil-L-trvptophan fS)-methvlbehzvlamide: if21AV ;:::;:::;;;::: 
The reaction of L-tryptophan (S)-methylbehzylMude:i^ w^isiperformed as 
described in Example 1 to give^ after crystallization from :ethyl acetate, 330 mg (5 1% 
yield) of N42-isobutYl-3-(methoKycarbonyl)-propan6yl]-L-ti^ ;;;;::::; 

methyibenzyhmide 20A: mp:i60-i62^G,R^G)=<);7T/;;;;;;;;;;;^;;:;;;;;;;;;;; ;;;;: ; ; 

2Ca was conveited into hvdroxaniatc 2 1 A bv the: identical method used in [':':': 
Example 1 in 2S% yield; (76 nig): rap J 65- 166^^ R/(D)^ (iiiyz)479 ; 

<M' + H). ; ' -;..::... -•;:!;:;;;;;;;;;;::^ 
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:[■[[:[::::['::':'.::: Preparatioh of N-fL^2-isobutvl-3-fN'-hvdroxv- 
: : . : : : : : : : : : : : : : : : : : : ; ! carbonvlaimidoY-probahbvll'L-trvDto f6-phenvl- 
:::::::::::::::::: ^ :::: : meth6xv(arbbnvliatlbino-h^ (27A) 

: :5: : To:preparB l-amino-6-jpheriylmethoxy (23), an equimblar; ; 

y mixture; (0.01 -mbl); of :li6-diamihbliexane and -benzaldehyde; in 25 mL of methylene 
: : : : chloride was stiixed for 5:hr in the presehce of 1.5 g of anhydrous magaesium sulfate at 
: : : : : room temperature. : After removing the dryihg agent by filiation the nitrate • 1 1 

: : evaporated to dryness under reduced; pii^ to give 2 g (100% yield) of crude I- 
10 aininb-i6-phenylm 22l as a cblorless oil; NK4R{GpCl3) Li - 1.9(ni, lOH, 

; ; ; : bexane GH2-2r3,-4,.5, NH2);:2,6(m, 2H, CH^-l); 3:51(m,: 2H, hexane 7. 1-7.8 ; ; 

; : ; ; (lil,; 5H, aromadc);;8.16(s; IH; imine GH); ; To'a mixmit of 2 g (0.01 mdl) of 22 and • i 

i:4;mL (0.01 ni6l);of tiiethylamirie iil 20 mL of methylene chloride. Then 1 .78 g (0.01 

mbl) of heh^tehlbrpfotinjate was added drdpwise at -5'*C. The resulting Hrujuuie was 
15 stirred for 0;5 te at O^G; and; for 2 hr| at ro€m temperature then diluted to 50 mL with 
; ; ; methylene- chloride iand wiwhed witii; water (2;0 ml), 2% sodium bicarbonate (20 ml), : 

water and saturated sodium chloride and dried over anhydrous magnesium sulfate. 

After evaporation of solvent under reduced presaire the residue was dissolve(J in 5 vaL 

of ethanol and 10 mL of 2N hydnx:hioric acid was; added. The resuitmg rriixuire was 
20 stirred for 6 hr at room temperature: then evaporated to dryness under redacBd pressure: 
: : : The residue was: dUutt^d to: 50: mL: with water and washed v/ith ethyl ether (2 x 1 5 ml). ; 

The water phase was evaporated under reduced pressure and the product 23 was purified 
; : : by crystallization; firom a smali;pbrtibn; of water with a yield of 42%; mp 175-178**G; 

:::::::::: :To:prcpare the dipcptide analog (N-(L-2-isohutyl -3 -methoxycarbonyl )-propanoyl- 
25; L-tryptophan (25A)); for derivatization to 23: ; To a mixture of L754 g (9.32 mmol) ; of 
: : : 2-isobutyl-3-methoxycarbohylpr6piom^ 3 in 4 mL of 50% anhydrous DMF in ; 
: ; methylene: chloride 1.66; g (10 2: mmol) of NvN- -catrbonyldiiihidazole (GDI) v/as added 

at room temperature. ; After 15; minutes; of stirring ;at roorh temperature, 3.08 g (9.3 1; ; ; 

mmol) of the hydrochloride salt of L-tiryptbphan ;baizyl; ester was added. The resulting 
: 30 ; ; mixture wais stiri:ed byemight at ;rbOTi tiempCTature, then diluted to 60 mL with ethyl; ; 

acetate arid washed ;wth 15 mi), ; 
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saturated sodium chloride solution and dried over ifaaghesium sulfate; : Evai)oration of 

the solvent under reduced pressure gave 4.32 g (100%. jdeld) :of:^ tt^^ 

25 as a colorless foam, which was used in the next istep without further purificadbn.; ; : 

Hydrogen gas was bubbled through; a mixture; iof ;4;32 [g] (9.3 1 ; mihol) ;6f 24 and : ; 
0.5 g of 10% palladium on carbon in 15 mL of ;naethahol fibr ;2;hr :whUe; methanol :was ; 
added to kaep ihe volume of the. reaction mixture; cphstiant; ; :The;eatalyst ;was:fittiBred: off 
and washed with a;ircsh portion of metbaiiol (15 ml) ;and ;the; ffltnice was; eya^^ to; ; ; 
dryuess andfA reduced pressure. Evaporation pf the; solvent ;under reduce^ and ; 

drj'ing of ihc residue in vacuo gave 3.08 g (88% yield); of acid; 25AS ;as; a mixture; of ; ; 
two diasietecisomers, in the form of a colorless; glassy; solid.; ; This was ; separated ;tp ; ; 
give isomers 25A and 25B by flash chromiatQgraphy (siUcia gel; ;ethyl acetate;; ;;;;;;;; 
RX2M)-OJi4,.R,(25B)=0J).:- ; ■.[•[^['M^ 

The compound 25 A was converted to N-[L-2-is6butyi-3r ;;;;;;;;;;;;;;;;;;;;;;;;;; 

raerhoxycaii)oriylpropanoyi]-L-tryptophan (6-pheriylnicthPx^^ ; ; ; 

l)amic;e f26A) as follows. A mixture of 0.55 g (147 nMnplj of (1.48 ; ; ; 

mmci) of CDI in 1 xpL of 2% dimethylformamide in; methylene chloride was; stirred ifpr 
0.5 hr at room temperature and 0:42 g (1;.47 mmpl) of ;^;was added. ; ;After ;stining 
ovemiglit at room temperature, the mixture was; diluted to; 50;mL;witih cUprofpm ; 
washed witli 2% potassium bisulfate (2 x 10 raJ),; wateflr- (10 ml), ;5% sodium bicarbonate ; 
(2 X 10 inl), water (2 x 10 ml) and samrated sodiura chloride aiid dried: over anhydrous; : : 
magnesi^jira siaitate, Evaporation of the solvent under; reduced: ptressure ;gave 0,8: g :of:the 
crude 26A vi'Mch was purified by flash chromatography (siMca gel;; e acctate^xane 
23:5):. Yield 56%; R^E)^.57. ; ]]\\]]^^^^^^ 

subsdtuted for 4A in Example : 1; : the; identical process 



When the product 26A is 



afforded the title compound 27A, melting at t02-lG8°C. in 46% yield; R<(D)=0.63; 



: Example ; 11 ;;;;;;;;;;:•;:;;;;;;;;;;;;;;;;:::;;;:::::::: . 
Pre p ar ation of N-rL"2-isobutviT3*iN*»hvdroxvcarbonvi' ; ;;;;;;;;;;;;;; 

amido ) - pfopanovll-L*trvptophan cvclohexvlainide (28A) ;;;;;;;;;;;; 
When cyciohexy lamine is substituted for 23 in Example : 10, the identical prcKCSS: 
afforded the tiilc compound 28 A melting at lS^-203^Gi m;49%^ :Re(P)=0;5i;. ; ; ; ; 



33; 



:wow/22309:;:;;;;:;;;::-;-;:;;;;:i:;::;;:;;:': ■■ . . pct/us94/036oo 



^ ; Example iz • • " 

i:-; I I ; ■ Piebiaratibh of N-rcis-2-(N -hydrox year bcnvl- 

' airiidoVcvciohexylc^^^ metfiylamide (29A.B) 

iAimixtiuieiof 2 g;(0;G13imQlJ of cis-UZ-cydbhexarie-dicarboxyiic anhydrid in 
:5: 15:mL:of methah61:wa^^ to dryness under reduced - 

; : : ! : pressure :t6: give : 2:4:1 g; (1(X)% yield): of cis-Z-raetKoxycarbonyl-cyclohexariecarbbxylic 
: i ; I • I acid. : When this wasisubstiuited; for 3 ;iii; Example I, the identical process afforded the 
: ; titlie compoxindv meltihg; at: 140-144**a: in 367o yield; Rfa3)=0.53, G.47. 

Exanaple 13 ■ 

10 ^ ^ ; ; : ^ I : i ^ ^ i ; ; ; i ; ; : ; : : Preparation of N*ftr^s-2-(N'-hVdrdxvcarbQnyl- 

; ; ; ; ; amido)-cVclohexVlcarbonvll-L-trvTtophan methylamide fSOA.E ) 
::::;:::::::: :Wheii ;(±)ttanisf-l4-<^ypiphex^ anhydride v/as subsdtuied for cis- 

l^-cyclohexanedicarbp anhydride in Example 12, the identical process afforded the 
■ title icOTipound 30A.B . meltins at ;167^174°C; in 37% yield; Rf(D)==0.57. 

[ ■'■ ■ [ . ^ ' 

^ :::: ^ : ::::::;::::::: : Preparation :of N-^2^isobutvl-3U{N'^h v dro x vc^rbonvl' 
^ : : : ^ ^ : : : : ^ : : : : : : : : : : : : : : : : : : : :alnido)-p^aDano^^^rI>trvptophan if31 A) : 
;::::::::: : 3 1 A was prepared from i25 A in Example 10 in a similar manner to the 
20 : : prepaiation of 5A:in Example: 1 in 75% yield (128 mg) and isolated as a fo;mi from 
; ; : ; ; ethyl acetate: ; R^(F>=0.55i MS-FAB; (m/z): (IvT +; H): A small sample of 31A 
: : : : recrystallized from : ethyl acetate had a melting point of :1 16- 1 20''G. 



Example 15 - - 

25 • • • Preipariaitibh of N-fD;Lr2-isbbutyl-3-carbox v propanoyl)-L.- 
^ ^ :: ^ :: ^ : ^ :::::::::::::::::::::: : trvptdphah (6-amihohexyl-l )amide (32 A) 

i ; ; A mixture of 0.5 g (8.24 mnapl) of 26A in OA mL of 2N potassium hydi oxide \ 

mie^ianpi was; stirred; pyeniight at ropm; temperature, then evaporated to dryriess under; 

rbduqed piessiHie.; The residue ;was diijuted; to 15 ;mL with water and aicidified to pH ;= 
30 ; with IN hydrochloric; acid; ; The ;cnide; free acid; of 26A was taken up widi ethyl aeeuite 

(3 x ; 15 ;ml) and the; orgatiic phase was dried over anhydrous magnesium sulfate and 
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'. evaporaied to dryness to give 0.45 g (92% yield) of ;26A as a: colorless foam.. 

Hydsogm gas wa^ bubbled thn:»ugh a mixturc of 0.395 g: (6,6 mmol) of the: free 

: acid of 26A in 15 luL of niethanol for 2 hr, in tbeipresehce of: 0.12: g of. 10% palladium 
on carbon ai room temperature. The catalyst! was: filtered; off,: waished: with; ethanbl ; : 
(2 X 20 ml) and the liltrate was evapoi-ated io. dryness; iuidier reduced prei^sure: to! give : ■ : 
0.3 g (92% yieW) of tlie title compound 32A as lal colorless; foam; S^G) = ;G;08: :;.;:;::: 



Example' 16 : : i :;::::;::;::::::::!:::'•:::::: ^ 
Preparat ion of N-rN'(2-isobiitvl-3-carb6xvbroDaiiovl^^ :::::::;::::: 
L-tfVptOphanvll glvcihe 34A,B ■ ::;;;;::;:•;:::::!:■;:::::■:;:::: 

The reaction of L-tryptophanyl-glycine methyl ester : with add 3,: pieirf^ '. 
described for 25A gave crude N-[N-(DX-2-isobutyl-3-ineth6xycart>ohy^^ : : 

trypiopbiiiylj-glycine meLhyl !5ster 33 in 87% yield as:a: riiixtorelof diastereomers 33A ; 
and 33B, Isomers 33A and 33B v/ere sepaiatedl by flash chromatography ; (silica: gel; : ; ; 

eihylace^iatc). isomf^r 33A mp = llW-155^C;;R|(G);=iO;4^^ 

RsterK 33A3 were transformed to free; acidis 34A;B by saponificatioh ;wifli two; ; ; 
;equiyaieni; of methanoJic potassium hydroxide,; is de^ciibe^^ for 25 A. ; I&bmdr 34A yield 

92%;mp^96-102"C;Rf(G)'^0.31.: [ 

■ JM>nier,34B yield 93%; mp = 59-105^G; Ri(G)^ 

Example^ 17 : :::::::::::::::::::;::::::::::::::::..:::: : 

PrepriraaoR of N'(cis- 2-carboxV"Cvciohexvicarbonvi)' ;;;;;;;;;;;:;;;;;': 

L-trvptoT>han methvlamide 35 
To a mixtuie of 0,281 g (1.82 mmol) of cis-l,2-cyclohex£^^ 
anhy dri.de atid;0.47 g of the hyclrochioride salt; of L-Trp-NHMeiin; 0.5 mL of ;;;;;;;;;;;;; 
dimethyif oitLaraide 0,5 1 mL of trietliyiaraiine was added at room temperature.; After 2 
hr of siirnng the resultir^g mbelure was diluted; to: lO mL vaUi; water and 25 mL of ethyl 
acetate vs/as hM^.. The resulting mixture was acidified to; pH = 2 with 10% ;pbtassium ; 
bisulfau* and the orgaisic phase was washed with; water (2 x;i5 ml),; i^iturated sodium: : ; 
chloride mi dried over anhydrous magnesium sulfate and evaporated to; dryiulss. ; The; 
title conipouad 35 was purified by crystallization from an ethyl ac^taterhexahe nidxture^ 

:Yicid 48%; mp los-iii'^c; R/G) = o.65, o.6i:;;;;;;;;;;;;;;;^^ 
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^ Example 18 

-y -' '.''^^ : ftieDaratibn :of N'(trahs-2H:arboxv-cvcloherwvlca rboMi>: 

: ^ ■"■ ^ L - ^ : L-ttVPtOphan methvlamide 36 

\ :::::: : :When (±) itrans-il^-cyclohexajQedicarboxylic anhydride is subs tit :<tu?d for cis- 1,2- ; 
\- \\\'.5'.:. cyclohexanedicarboxylic anhydride :ih; Example 17^ tJie identicaJ process afforded the ; ; ; ; 
\ - cori^uhd M in 56% yieldii iihp = 167-174X; Rf{G) = 0.67. 0.61. 

^ ::: : fteparatioh :0f: N-r2-isbbutvl"3-(N '-acctQXVCarbqBylarpi^ 

r ^ prot)an6vll-I>trvpr ophan methvlamida ( 37 A) 

10: :::::::: :TO:97,5 :mg (0.25: tnmbl) 6f 5A (Example 1) in 0.5 ml of dimeEhylfom^aniide ; ; ; 

:::::::::: was added 25;5: mg :(0;25 nmiol) of aeedc anhydride and 37 mg (0.25 mmol) of L8- ; ; ; 
:::::::::::: diazabicydb[5;4;G]imdec-7-erie: (DBU); at room temperature. After standing ovemighu i ; 
:[][[::':/:[[[::':'■'::'■.:' ':\ht :DMF:was: evaluated uhder:high vaeuiim and the i^isidue taken up in i\ mi:aare of ; 

; i : equal vblumesibfeihyl^apBtatels^^ bisuifate, Tlie etfaj'^l acetate layer was 

: : : : ; ^ : 15^ : : washed with 2% potassium | bisu^^ water, and biiiie, dried over magnesiam siaifate, 
iarid jevajpkjnrt^ The splid was dissolved in a 1:1 mi^tuv^ of hoi ethyl 

; ; ; ; I : ; ; ; ; ; ; acetateihexaile^ which upon; sending at room temperati^^^ gave 71 mg (66% yield) of 
solid product 37A: mp±184-186'^C; RffG)^.68. 



20' [^^'-^^ Example 20 : ' 

^ ^ ^ ^ : ^ ^ ^ ::::::::: i Preparation of N-risobutvl-3-(N'-benzoxvcar bonvlamido)- 

propapovll-Lrtrvptopbaji methvlamid e v33A). ■ 
^ ^ ::::::::::: : To 30.5 mg (0.25 mihol) of benzoic acid in 1 ml of tetrahydrof^ira?^ v^iss added: : 
; : ; ; : : : : 40:5 mg (0.25 mmol): of carbonyldiimidazole: Mter 10 mivuites, 97 mg (0 25 mmol);of 
::::;: 25; : : compound 5A froiP: Example: I 'was: added in I ml of dimv-.thylf ormami dc\ Afiex 10 ; ; 
i . : : : i : : : : : : : miflutes,: the reaction ihixture; was :evapbrated to dryness under high vaciaiuTu and I ; T 
; ; : ; ; dissolved: in! a mixture: of eqiial volumes of ethyl acetate mi water. The ethyl acetate! ] 
:: ^ -::::::: : layer: v/aS' washed :with 5% sbdiuni; bicarbonate, Iwater^ 2% vsodium bisulfiite. water, and ; 

: : ; : : brine; and: dried over magheisium Istilfate. Evaporation of the ethyl acetate layer to a ; ; 
: : ; ; : i ; 30: ; small ybhuhe gave; 501 mg {41%) of the titie compound. 38A^ tnp=i87-l |?7.5''G; ; ; 

■;Fr(G)^j54:;^:;;:^^;:;:;:;^^ 
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. Example 21 

Applying the methods s-at forth above, the: foU6wihg:invrati(ni:comiM)uhds: are 
synthesized: • :::::::::::::::: 



HOKHCOCH2CHCii-hexyl)-CO-L.Trp-NHMe; [[[[■]]^ 

HONHCocH2ceoi-pentyi)-co-L-Tri>jfflMe 

; H0NHC0CH2CHa-pentyl)-C0-L-Tip-NHMei 

HONHC0CH2CH(ethyl)-COL-Trp-NHMe; ]\\\]\]]\\ 
. HQNHCCK:H2CH(ethyl)-CO-L/rip-NHGH2^ 

Ha\i-icocH.2CH(ethyi)-GC>L-Trp-NHCH2GitoH;; 

HONBCOGH2CH(efliy!)-CaL-Trp.NHcycl6hexyl;^ 

MeOi;^K:ocH,CH(!Bu)-cdrL-Trp-NHEt;: 
E^oNMecocH2CK(iBij)-ccvL-Trp-NHEt; 

Me0Nl/.COCH,CH(iBu)-CO4^-Ala(2-riaphthyl)rh™ ■.]'.]]] 
Et.O?«leCOCHjCII(iBij)-CO-L-Ala(2-hai)hthyi)-NHE i ; i I 
EiOmCONMe-CHjCHrffluVCO-L-Tip-hraEt; \\\[[[[\[\^\[[\ 
EtCON0H-G?l2GH(iBu)-GO-L-Trp-NHEt;; ; ]V:[]\\\]\\\\\\\\\\ 
h-Fl€^iNOE^CH,CH(iBu)-CO-L-Trp-NHEt• []\\\\\[[\\\\\\\\\ 
Et.NHCONOM«-GHjCH(iBu)-C<>.L-Tip.NHEt; [\[['[\[\[\]'.\\\ 
MeMlCON0F^GH,CH(iBu)<:C;>-L-Trp^ 
EfC>I\lKCONMfi-CH2CH(iBu)-GO-L-Ala(2-naiph^^^ 
EiCON0H<:H/:i-l(i8u)-CO-L-A]a(2-naphthyl)->^ i : : ; ; 

: n-Pi€ONOEt-CH2CH(iBu)-CO"L-Aia(2-naphthyl>-l^ ; ; ; 

: : E^^^KCONOMe-CH2CH(iBu)-CO-L-Ala(2-naphthyl>■ 
; MeIvHCOMOH-CH2CH(iBu)-CO-][^Ala(2-iuiphth^^ : 

. : HONi?CONjlCH2CH(iBu)-CO-L-TipNHMe; ::::::::;::::::::: 

: • K01\^HC0NHCHnCKjCH(iBu>C0-LrTipNIDyi \]][]^,\]]]\]] 

: . HOKHCONiiCHaBu)CO-L-TrpNHMe;. ; i i i i::;;- i ^ ! i I 

^ HiNCGN(OH)CH{iBu)CO-l^TrpNHMe; ::::::: ^ ^ 

;.N(OH)CH2CH0Ba)co-LrTrpNHMe; 

: : H,KK:oN(OH)CH2CH2CH(iBu)caL-TipNHMe: 
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CH,CON(OH)CH(Bu)eO-L-TrpNHMe; 



:; and 



;GH3CON(OH)CH2GH2GH(iBu)CO-L-TrpNHMe. 



PCT/US94/03600: 



5' :;;:::::: : iDetemiihatibn 6f the: inhibitory activity of cenain of the cornpouiids prepared is 
' conducted: as; described: abovci :ahd provides the resiiiis shown in Table 1. 
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Table 1 - ... : 

.5A NHOHCOCHjCH(i-Bu)CaLrTiprNHMe;::::^^ 

■:'■:[[' SB I>mO^COCHjCH(i-Bu)CO-L-Trp-NIB«fc ! . 

•;:5-^'2-.:;;:-7A ;>fflOHCOCHjCH(5-Bu)CO-D-tnHNHMe 

; :;;4;;; ; ;UA >iHOHCOCH2CHa'Bu)CO-I^Ala(2rnapte^^ 

i::-:S:]\\-'nA ]^OHCOCHjCHa-Bu)CO-L.Trp-NH(^^ 

r:6;:-;;::i5A i^moHOXHjCHcwco-i/rrp^ra 

;: ::.;i;8:;::;;;isA NeoBcocH^H(v-B«)co.L^NH(^ 

i'|:;:;;:9:;:i ■ 21A l€30KCOCHiCH(i"Bu)CO-L4^NH(^ 

10 ; :27A ^ffiOEaK:HJCH(i-Bu)C0-LTIIHNH^3^^ 

. !i:;;;:ii;^:;; 2SA mOHGOaijCHa-BurcD-I^TTp-NHcyiclbhdtyl 



. ' L-Trp-NHMe:: ::;::::;:: 



. :i:^rprNH»4e;;;;;;;;; ;;;;;;; ^ 
:i:i4i:r;:3iA ■ NHOKCO-CHjCHa-Buvi^Trp-OH ^ i i ; ^ ^ 

;25: : : 15 i ; : ; 32A. HCMX-CH3CH(i-Bn)C0-L-Tip-Iffl(CHj^ : ; : i i i i : : i i i i : >l6.(X)0 : ; ' ; ; ; ' 

16 : 34A HOCa■CBJCH(^Bn)CO-L-tlp-Gly•^::^^ 

:^:;:34B ■ H(x:o-cHjCH(i-;Bu)co-L-Tip-GiyHGH;;:;;;:^^ 



17 35 cis-Hoco — L ! ■ :-::;!---:;-:;::>io.ooo; ' : ^;::-: 

0'-' ^ L-Trp-hmMe::::::.:.:;:'::;::;:;::;^ 



L-Tip-NHMe 
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' .^\::::::'/:::\]:'^: Example 22 

:Inhibition of An^no^enesiji 
A Crude exiract:(3d mg/mL protein) of Walker 256 caTciaoma, lWvx malignant : : : 
: : tumor, was incorporated into Hydron, a slow release polytnev, a J. 5 mro, fiaiueter ' : ■ 
; : : . 5 : pellets.: : Pellets: were implanted in the stroma of the corneas of ajiesihel.:if?d albino rats. 
: : : A cannula was chronically implanted in the inferior vena cava, through wl doh 10 : . : : : : 
: ; ; : mg/rhL of compound :5A- in 55% DMSO in water was infused corjinuously for six days- 
;;;;;;; at Ae rate of 0.;8;mI724 ;hr> Gontrpls received only the DMSO solution. Aner six days, 
: . ; the animals were; re-anesthetized and perfused intra- arumaliy vvidii India kik in order to; 
:::::::::: 1^ : visualize the: corneal; vessels. ; The eyes were then enucleated mid fsxed ir. 5% formalin: ; 
::::::::::: :Conm)l eyes:\iiilich :recdvcd only : the DMSO solution show iria.^Bve grouih: : : : : : 

;;;;;;;;;::; ;t6wanl ;the:pellet:firoixi' ibo limbus. : The animak receiving compoiijnd 5;-^ iihcvv vessels: : 
;;:;;;:;;;;;;;■;:;;;; .miK:h;sboiter mi/ot ;much ;finer;than; in the conno;s, bareiy flUbg with inik. 



.:.::..:::•.::: 15 .::::::.:::::::::;:::;::;;::;;.;;;;;:;:;;;;■; : Example 23 
':•:::::■■::;: ^ :::::::::::::::•::: ^ Treatment of Fsoriasis 

:::::: \ ::: ^ ::::::: : The effect of :the: cbmpound 5A on psoiiasis was Studied using a p37urboi ester 
induced epid^mal hypierplasia mouse model The 12-(>teMi!exaiu^ylplT;>rb j/-13-acetate 
' : ■ : :(TPA) ;hypen>lasia model wias; chpseh; ais it is a viridely accepted nmdel for -jcicening; ; ; ; ; 
; 20 ; antiproliferative agents. ; A single,; topical application of TPA pioduces a p i oi^ourlced; ; ; 
::::::; epidermal hyperplasia and a strong inflammatory response in mice; as is. otecived in ; 
; ; ; : : psoriasis. Argyiis, T.S. (1980) Am. J. PathoL 98: pages 639-648. 
;;::;;::;:;;;;; ;ih: this mcdelsystem,; epidermal hyperplasia is cleariy evident hifttoiogically atiS: 
to ;5 days fpUpwing TPA tteatmeht. ;Ih; addition %o TPA odier» iMie stabk, p'nori>bl ; ; ; ; 
: 2^ esters produce the same effect including phorboi-12, 13 dibut^/royl (PdlGu ) , 

' ^ ::::':■::::.:;'::::::::::: : :The: ftdlowing :procedures:was caniec OU £0 teat the. efev^ts of .ft:^ ?;:j':;eriUon ; ; • ; ; 

;:::::::;:• compounds in' the above: described epidermal hyperplasia atiimal model. 
;:;;;.:;;;;;;;;;; ;The:phorb61 ester, PdiBti; (20:nm61 in 20 j.d if acetone) Hvas applied to both ears: 
: ; : ; ; ; ;pf hairless: micis; ;(Iib^) ; (appro 1 ;cm^ each). Tiie test compounds (in total : : ■ ■ 
30 ; voiume of 20 |il) were tiien applied to the right ear immediately (15 to 30 tnin) ; ; ; ; ; ; 
: : : : following PdLBu: The left ear of each animal received an eqmvaleni ajnourit (20 jil) of 
* vehicle. Test compounds (and vehicle) were reapplied at 6 and 18 houLs foL.nving ; . 
PdiBu. Treatment times were stiiggered to allow exact time inren als to be obtained: : : 
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At 30 horns after PdiBu, animals were anesthetized, and ear thickness values were: . . 
obtained ur>mg a microcaiiper. The v/eights of punch -biopsies :(6inin): were then : : ' 
obtained. Histology was performed on selected siamples; taken at 30 hours.; 
: ; : Test compounds included GM6001 (lOmg/ml in ETOH)j;a;negatiye control,; ■ 
acetohydroxuinic acid (A&\; 2mg/rnl in ETOH), and fluocinqnide (Lidex^);as;a positive 
control (0.05% in vehicle of alcohol [355fc], diisopropyl adipate, citric: acid;and ;:;;:;;;• 
propylene glycol). 

Left ear in eacJi animal served as vehicle-treated controls: (PdiBu ;+ ETOH); : : ; ; 
Thus, the consrois for this series include: 1) Untreated conm>ls;; 2); PdiBu; plus ; vehicle 
alone (included for each mouse tested); 3) PdiBu plus; AHA; ;4):P(fiBu;plus Lictex^ as a ; 
positive connoL 

Table 2 shows the ussu^ts. *.■:;:;;:";;;;;;;;;;;;•:;;;::;;;;;;•;::: 

Tabtei ■ • ■■; ;•:;;;;;;;;•;•:;;;;;;;;;;;■;;;;:;■-: 
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jgffects of CoogOiind 5 A on PdtBu -Induced Epidennal Hyperplasia ;::;:;::; 
Ear TlTikkBcs!,: Topical GM60D1 (0.51 [imolfear; 20 jil of l(hng/ml =;20a ; ; ; ; ; 
:\igfcw^) applied at each of three tirnepoints (0.25, 6.0, and 24;hoiOT) significto^ 
; inhibited PdiBu-ind;:i:ed ear thickness: 

thicknes s (inch x 10'^ : % of Control n 
i Conu-ol (untreated)'^ . 13.3 ± 01 i ; a 

PdUSu +■ VeHde 30.4 i: . 2.1 :;;;;;;;; ; ; -229% ;:;:;;; ^S*^ ;;■;:;; ; 

PdiBu + GM€00! 18.6 ±. 1.6 : ;;';;/ ^ ;;;;; ; i40% ;;;;; ^ • ;8*': i '■;;;! ^ 



Skm MofsyV^^^t: Topical GM6001 (0.51 \moVcar applied at each of two; ; 
timcpoints; O.riS. ard 24 hours) significantly iiiubited PdiBurinduced increase in; 

puncii biopsy weiijijii: (fimra): ■ .;:■';;;;;;;;;;;;;.;;;;.;;;;:;;;;;;:: 



CojitTol (untre.'-ried)^' 
PdiBu + Vehicle 
PdiBu -J- GM6C01 



Weislit ( mgl % of Control h 

9,2± 0.2 ; : ; ;;(1^ 
22,9:t ■:L8 ;:;;::;;:;;;;;;249%::^^ 

i3.4± 1.5 ':^'-"-^;;^;;;:i46^;':;:^^ 



* Un'jeaiei ccitrol values were pooled from three jexpenments; ; ; ; ; ; ; 
Resuta lepre^^^ent Tnean±S.E. for diree experiments (6 ;hr: dosage ;was; 
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;"^.':^:■•^.::OImtted).:::::■^:^ 
: : : : ; : : : ; : • ; -ResultS; represent meaniS.E. for three experiments (6 hr dosagif. was 



; 5 : ^ i ■ : : Histoioev: Analysis of :stained skin samples revealed Uiat topical GM6001 

: :^ ::: : W 

1 ):::: : migration :6f : inflaminatbrj' cclls both into deiT. >.is aiid epidenjnis; 
: ; : ; 2): \ \ \ \ | extrayasatipn 
; 3) ; ; epi^^ 

10 :::: : 4): : : : ' resulted inimore normal appearing apidermiU morphoiogy (i.e. reduction: 

:of PdiBurinduced parakeratosis, and reduciiori of irregular basaloid, : ! i 

:Spih6i^ siiid: granular ceD shape a:csd disnibfitioyO • 
\ ^\\\' \\\\\\ \ Note: - ! Histologic 'ahialysis were performed both on enr tm\ flaiik samples with; ^ 

similar re$d both sites received 20 mnol PdiB.^^; hawever, e:ir received 
15 20 |4 6001 (200 Jig) Over an area of approxiHi avdv 1 cm\ wiiile flank : : 

received 50: pi: (500' Jig) ovet an area of approyimately 4 cm^. Skin : : : : 
:::::::::::::::::::;: samples were: prepared using Standard histologic meihods and KTAined ; : ; 

^^^^^ I w 



:20 : ^ ^ ^ Figure 1 shows typical sections of mouse skin e.uK»^.!i to PdiSu (Panel : 

.:: i ::: i ::;:::::::: i ; : A):ot* jPdiBu:and;GM600I (Panel B). Il IS Cmt Aai GM6001 completely 
^ ;:::::::::: : prevents PdiBu-induced epidermal hyperplasia. 
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ABA ControS: Topical. AHA (0.53 lunoi/ear applied at -each :6f ; three :timepoints: : 
0.25, and 24 tours) did not dixcr the PdiBu-induced increase ito i ear thicfe 

and biopsy weighi; \ ^ 

Thickness ( inch x iO"^) : : : : Weight :::::: :n : 

■ • i3.3± 0.1 ;.;::;;^-;;;9:2:±::0.2::::^ 
: 35,5 ± ■•:;;:;;;25;9'±;-o.8:;;;;:6':;;:::;;: 
36.S ± 1.3 ::;;-;:";24;i;±::i:2::;^;^6*^ 



Gon!xol (unire:ai£d)'^ 
PdiBu + Vehicle 
PdiBu AHA 



UnT-reatcd control values v/ere pooled from tlujee experiments.; ; 
Flesivlts represent :irxan±S.E. for t^vo experiments. 



E^iiliLJ&MSiU hrizx^' (fluociTnonide) significantly inhibited AeiPdiBu-- 

induced. increz^se in ear thiclcness and biopsy weight:' 



iConpol (uniieated)^ 
PdiEa -f Vehicle 
PdiEm- AHA 



Tjiic kness weight n: ; 

I33± 0.1; ;:::;;;;9.2;±;;0.2:;;;;12 

33i?:e ;i.2;.::::::;;::24>4:±:;i:i:;^ 

15.8 ± 0.4 ;9;7;± 0:3 ; : 68 



Untreated control, values were pooled from; diii^ ;experi^ 

Results repre«nt mean±S,E. tor single experiment: ; ;;:;;;::: : 



To simimarizc, GM6001 demons^iraJed potent antirinflamniatbryiacrivity-m^ 
standard M swc^ nKirM for psoriasis. The extent of and-inflanunatory; activity; : : ; : 
was nearly conip.axiib?e to thai observed with Lidex^; the :p6sitive; cbhtrbL; ;The; ; ; 
reducvion of PdiBu-induced ear weight was accompanied; by sinaito inhibiti;pn;pf; ; 
ear thickening. Morf*Dver, decn3rised inflammation and epidennal hyperplasia - : 
were evident by hii^clogic analysiT'. Acetohydroxamic acid (AHA) was used as : : 
a negative control since it is devoid of iohibitoiy effects on MMPs.: It :did riot : ; . 
alter PdiBu- IndTiced effects on ear thickness or weight ;;;;;:;; 
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Examigle ?.4 
Treatment of Chrcirc D ennal WounfJs 



; : : : ■ Experiments were done to show the presence of matr.^ meiallc'proteinase 
■ : : : : : 5 activity: in certain types of wounds, and the inhibiuon of such proteai^e activity with the ; 
; : appropriate invention inhibitor: : : : 
■:':"■:[[:':':■:'::::[]':: : :Fl'uidS:were. cpiliEcted: from 3 types of bumtin wouads r^imed closed 
• ; ; ; spontaneously healing wounds, open slowly healing woLinds* Lni. open chronic wounds; 

In: the first category WCTe fluids collected Itoiti ciie chest vrdll cf women iollomng : : : : : 
10: mastectomy surgery,: Fluids :frora non-infec^d wounds that vve^e left open for valid : : : : 
:::::: surgical reasons were -considered open slowly healing wouKsds. An occlusive dressing : : 
-:"::::::■::::: :WaS: placed QVCr: the; wbuhd bed, aind fluids v%'ere collcciuli a tU' 2-6 iioui-s of ccciusipn: '■ \ 
'■.':':[•:'.•'■.':'.'::'.::':■:. Rnally,; fluids^ were ialso- counted from chronic open Vt'ourids hy covering ttj5 wounds [•['■ 
]■■,'::' :['.':'::':[ iwift ocdiKiveidress^ ^Wounds- were coiiSidered to be chri^nic if they were not 
: : 15 clijucaily infected and had been open arid not healing for move ilian 4 >'eeks;. 

:::::: :The various wound fluids were assayed for raaKrix metailoprov^iiiase activity '■.:■.[.: 
;::::::::::::: :using :tfae: AzcKioU -assay essentially as described by Chayira, a nl, Aiialvtic 

i Biocheimistrv (1984). 136:446. 

^ : : ^ ^ : : : : : : The fluids were ccniiifuged* and tlie supematsnt'S iiiis^'A using a 0A5 u sterile : : 
: : : 20 Gelman filler: The filtrates were: stored ftc^en at -80^C until iest:ed for proL^Lai.e activity. 
::::::::::::::::::::: The: effects of four inhibitors on the protease activity present in ivounti fluids : ; : 
• were: detenhined.: :The; iiihibitors were: edmpoaxiri 5A, .'ilso lenneid GM 6001 

:[NHOHG0GH2GHa^^ GM1339 iKHOHCOCH2GH(i-BujC(> \ 

: i i : : : : : : tryptophan-l^CHMePhl, GM1489 [HOOCCH2CH{i"Eu)CO-!:iyptophan-NEC 
:.:::: ^ : and 81209 :[NHdHCdett2CH^^^ Tnesc inlubisors were ' \ .: \ 

compared to certain -other inhibitors and these 

were ULOOI ;[HSCHX:H(GH2GH{GH3)2)CO-Phe-Ala-NH^ obtained froiri Fepddes : 
Ihiematioiial and MP506i obtained from Elastin Products. EEl'A (etiiylenediamine 
.y.y ::::': tetraacetic acid) arid iPMSF (phenylmethylsulfonyl fluoride) were aJso studied. 

: : . 30 : : : : : Suxfk: solutions: of the fouT inhibitors were all prepared at a concentiadoa of 800 : ; 

jig/ml: : :Due: to: differieni solubility' properdes of the inhibitors, different lechraoues were: ] 
utilized. GM6001: was dissolved in an amount of v/armed prop^'kne glycol to give a! : 
; ^ ^ final cbhcentnttipri 6{ 2A% then dissolved in 10;:aM citrate. aH 5.5, co^staiLtinn 0.05% ; 
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methyl cellulose, S1209 i^as dissolved in 1% DMSO then dissolved in lOmM citrate; : • 
:pH:5.5, cc^AairJ??.^ 0/35% -nethyl cellulose. GM 1489 was. dissolved in propyleiie glycol ; 
(tb;give a fHi'Q conccn'jrari./n of 2.4%) tiien dissolved in I mM CaCUi 50 mM-Tris-Cli - 
pH; 7.8. GM1339: war. dbi:r>lved in propylene glycol (2,4%) methyl ;ceiiulose ;(p.05%) : 
:and:iO mM citrate, pH 8. 

::::::: The protease substrate, Azocoll, was obtained from: Sigma: Chemical 
:G6rporaiioKi and it is a subs trate for coUagenase/gelarinase-likeimetalloproteinase; 
;eiuymes and general protc-rses. Ckmridium /uwoiyncum collagcai^ (the-enide fdrm; ; 
:pf ; the enz^ir.e) fxovn v T/rthington Biochcfmicals. General cbemkals incluiding; \\\'\_\ 
TTIIS buffei, DMSO. mi CaCU v/ere from Signm Chemical: CorpprationL.: ■ I : 
: : : : : Briefly, 9Ci() jii of Azocoll substrate- suspension in buffer (5 pg^ml in 50: mM \ \ 
TTRliS,' pH 7.8, 1 mM CaCi^) war. added b3 L5ml microcentrifuge ;tubes then; 50: pi; of : : : 
inhibitor, (cr buffer) and 5f! ul of chronic wound fluid (or collagenase standard) were : : : 
added to ibe reacdon tub:;. The reaction tubes v^'ere placed ai 37**C in a shaker thait : : : : : 
inverted the r:ibe.s 30 ami:^. per minute. After 24 hours of incubationvthe reaction tiibes: 
were ceirdifngeii ax ll),OiX) X g the absorbance of the stipernaitant spiutipn was; ;;;;;; 
measured at 520 nm wth h Milton^Roy spectrophotometer. Proteolysis of; Azocoll; ; ; ; ; 
substtate gexieraces solubic i^olored frngments from the insoluble Azocoll substrate.: : : : : : : 
:Wound fluid saiiipics ware incuba^jed aione or with the inhibitors.! : Controls included: : ; : : : 
incubation o:'" the A-mcoVi ^rrosiraie udtl^ tht,^ assay buffer to; measure. sppntmep \\\\' 
degradanon cf the iiub&a'^itc. A standard curve for digestion of the Azocoll substrate ; ; ; ; ; 
;was;generaitd by incuba^ia.' of tJie Azocoll v/itli crude bacterial collagenase.; ;Prptease ;;-; 
levels v*'erc i./.pxinrsd as wr. of coMagc^n»s:^ equivalent per ml of chronic wound ; ; ; ; 
fluid. . In the. Sguxes, certa^i of the wourud fluids are referred to by an: individual naniie. : . 
\ '. \ . Figure 2 shov^*i; rJv:: results. Mastectomy fluid samples cbUecied oil days I tO:? : 
after surgei7 cmtained low !evels of psm^ase activity with ;an average of ;0,75 ;± 0.06;(ig; 
equivalents of collai!Jinase.' mI of wound fluid. In contrastv figure 3 ;shpv^^s that wpundj ; ; ; 
fluids colleaed frain open M'ounds contained an average protease level of 199 ±:59: : : 
jig/ml- of wD-rad fluid, aK?d /Juids collected from chronic wounds contained an average : ■ ■ 
protease ievci or 125 ± 95 ug/inl Orily or:-e of the thirteen saniples of fluids,:L/ SmiAi ; ; 
frpm chronic ov open -^mauh did not cont^dn measurable levels of Azocoll hydrolysis • 
activity. YIk pro:eai>e ie^^^^Is of the remaining t^^clve samples of opCT and chronic ; ; " ; ; 
woiuids were ail bigLn* t^z^ die levels measured in mastectomy fluids and ranged from : ; 
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2 ;tO:585:jj(g/ml iwbuhd fluid. : . ! 

r .:■ .:'\\\\:\\'\':[:'['\::.'.- :Thus it;is, clcar that fluids collected from chronic and o-^tn wounds ccntidn very; ; 

high levels ;pr Azocoil-degrading protease mrnv/ compared to fluid collected from: 
: : : mastectomy dndns.: 'Ihis sugg^^^ that the in vivo environmevit of open or chTOiiic. : ; : : • : 
: ■ : : : 5 : wounds : contains proteases that have the ability (o degrade eji unicellular iniiu-ix proteins: ; : 

: ::::;::^V::.|'-:;bf-wounds;:^::;: 

:; ^ : :Having [established: the: levels of proxease activity in v>*riou:; wmuid ihMs, the: : : : : 

'::]':::::'■.':':'.:'■ ■.::[:[■ effect ^of three; ptoteaise; inhibitors. were measured. As showi In Fimtc 4, GM6001 ;yery ; 
;;;;;;;;;;;;;;;;;;; effectively; ii^ of A2:ocoii (appioji^m;3i;ely 96% of imtiai; ; ; ; 

:;;;;;;; 10 proteolytic; activity) by; a; chronic wound fluid when added ai firid concs:^sir/i?:Uons of 40 ; 
: ^ ;;;;;:;;;; ; pg/ml ;(iW ^M) or 4;|ig^t (lO ^M). Lo\^'er concen^crations cf GM6001 U 

fiM):and:0.4 fig/ml :(0:i :pM)] inhibited approximately 92% o\ noaireated protease levels.: 
;;;;::;:;;;:::; Addition; of EDTA,; whlch is a nonspeclfic inhibitor of mevaik>prot:einase:i, also :::;;:: 
;;:;;;;;:;;;;:;;;:.; e^ictiyely ; reduced ;pr6teiase ;aciivity ; (inliibited iipproximately 'j6%)^ Hovv<n'er, the: ; ; ; ; : ; ; 
;';.;;■;;;;;;:; 15; ; ; effective ;cpncentratipns:GfGM6001 were jiM while die cOiTc;-ntrauo;^£ of EDTA wcre; ; ; 
;:::::::: mM. : Addition: of PMSF, a nonspecific intiifaitor of serine prcHease^. v^^duczd proteolytic 
::::::::::::: activity^ approximately 65% when added to a concentraiioii of 500 ^ilvi. Lower ::::::: 
:.:;:;:;;:.;: concentrations: of PMSF (5G0 jiM: and 50 ^ilvl) acrually slightly mcrease levels of ; : ; ; : 
;;;;;;;;;;;; protease activity.; GW in the figure refers to wound fluid no I: treated witii protease; ; ; ; ; ; ; ; 
;;:;::;;::;;;;; 20; :; inhibiton; ;:;;;;;;;;;;;;;;;;;;;: ^ 

^ :::::"::::::::::::::::::■ Conclude,; iK>th;GM6001 and EDTA effectively inaibb^d tf'ie pre :.csi;e activity; ; 
::::::::::: of a chionic 'woimd fluid,: but GM6Ck}l was much more poteiv: that EDTA. PMSF: was; ; 
;;;:;;;;:;;;:;;; hot an; rffecuve ;!nhibitor except at the highest, concentration. This indicates tiiat much : : 
;;;;;;;;;;;;;;; of the proteplytic actiyily ;preisent in the; chrome wound fluid wz^ dutMo 

: 25: metalloprpteinases. ; The inhibition observed with high concen s^don of P^JSF vvas most 
::::::::: iikely due to nonspecific : inhibition of non-sen ae protases w:<dc;h hds been reported at; ; 
:::::;:':::: high:concehttations:of PMSF (see, for exa^iipie, Arch. Bioche ai, Biophys. 124:70).: : : : ; ; . 
;:;;;;;;;;;;;•: Additional expenrataits were conducted to ascertain tli a efl'ecu; of cenain :::::: 

inlubitprs ;ph; ppen ;ahid chronic wounds, and tlie results are shown in Figure 5, 
^ ^ ^ : : ; 3^ ;GM6001 ;and;EPTA; were very effective inhibitors while PMSF did not significantly; ; ; ; ; 
: reduce proteolytic activity of the wound fluids. 

\ ::■:•:. To summarize, : GM6(X) 1 : and EDTA consistendy reduced proieoiyiic a(:iivity;by : ; 
: ; : 95% : in: opeh or chronic wound fluids witli high levels of Azocoil-degrading protease ; ; ; ; 
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activity. PMSF eld Jioi rec ice.the leveh of pjoteolytic activity. : This supports: the 
gcaieral.coDcepi rfrJ open chronic M^onjids consistsntly have; elevated levels -of- 
matrix; metailoproiein?i:sej; which can ieffectively be inhibited by GM6001; ; 

A further e:cpenmf.nt was perfontncd to determine the effects of a series of ; 
matrix: meialloproie<i3e iif.hi biters on the proteolytic degradation: of Azocoli by: wound; 
fluids:: In this experiment GM600i, S1209, ULOOl, and EDTA inhibited: proteolytic : ; : 
activity: of T/ound {l;iid.s vay effectively. For example, these inhibitors reduced; ;;;;;; 
prbtieplytic acdvity of Chri^ :: wound fluid by 97% io 94% (flrom 404 jig coUagenase/ml 
to; 9 to IS PE colLigejia.'j ^r*! wound fluid). However, MP506 was substaiitially less ; ; ; 
effective than the i>/her iidiiriirors. In 3 of the 4 open and chronic wounds, MP506 did; 
not reduce the levitl^ i^f. fiOiease activity. Figitie 6 summarizes the results, .::::.:::. 
:::::: Bas^;d on t^^e a'.ove. 'esults,: GM6001 mid S 1209 are very effective inhibitors of ; 
Azocoll-di^.gradmg pLOti^ii^:* ifi a larger rTsries of v/ound fluids. ;MP506 v/as a somewhat 
less;effecciva ivihibi^or <bair GM60(>1 or S1209. 

;;;;;; ;Finaliy, e;cpf?ri:*n;);:in tviMs conducted to ascertain the ;ejSects; of GM6001>; ;;;;;;;; 
GM1339. GM148f', and on the pratease activity present in chronic wound fluid 
::::::: For tiiese fr.;perimf;u: ti.. due to 'the different solubitit^' properties of the inhibitors, 
different xschmqne^ were ulUized. GM60()1 was dissolved in an amount of ; warmed : . : 
propylene glycol to gi /o a lilnal concentration of 2.4%, dien . dissolved in 10 mM ;citiriati2, 
pH;5;.5, eontiiifiing 0.05% rethyl cellulo&s. S1209 was dissolved iri 1% DMSO; then; ; 
dissplyed. in lOmM citrate, nJf 5.5. cpntairdii^g 0.05% methyl cellulose, : GM1489 was ; 
dissolved :ra propylene slyc^;-! (to give a fin-il concentration of 2.4%): then ^dissolved in;! 
mM GaCl;., 50 m TiisCi, pH 7.8. GM1339 was dissolved in propylene glycol :(2.4%) 
methyl cellulose (G.{r5%) su: i 10 mM citrale, pH E. ; 

;;;;;; As shown in Fipnrc 7, Example 23, tk^ chiWiie v/oohd fluid contained a high; 
level of; proieasc Lmsnxy wlh an average of 284 ± 52 pg coUagenase equivaients/ml of 
wound flind/ Addition of GM6001 at 800 \x^ml reduced the level of protease activity.: 
by 84% to 45 ± 1 ag co1^j!j^ ' nai;e equivale':3t^>fei of wound fluid. Lower concentrations 
of GMfiOi} 1 result': d u. .'•I'.ji.u'iy higher leveli of protease activity up to 90 ± 6 jig ;;;;;; ; 
cbllagenaf^e cquivaleiatn^nil .T wound fluid. GM1339 and S1209 also effectively ; ; ; ■ ; ; 
iilhibited tJxf; proteose a<:tr.d.y of the chronic woimd fluid, with the highest cpncenttatipn 
(8(k);Mg/rcil) irdub:njp.g 947o ar'd 70%, respeciis''dy (see Table 1). In contrast,. even; the 
hi^est level of GMM89 o:^ ly inbiMted 23% cf ihe protease activity, and 13% and 30% 
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increases were measured at the 8 fig/ml and O.S Mg/ml contx^r; rcvioiu. 



To 



summarize; all three inhibitors at The highest conc< jnuv.or r**.Uuccd Uie 



proteolytic degradation "of AzacoU. However, GM1489 wai. .s'gnifrcurrcly k:.s poierit ;that • 
GM6G01, GM1339., or 81209. and lower corxentratipns of !:4ii9 acrd'-illy iacreased \ [ \ 



the level of proteolytic activity of the chronic wound fluid, 
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Claims 

;Whai is clvm^ is. 

' : : : 1. A sairihod to prevent or treat disease in an animal, raid disease selected froin 
: ; : : the^group co:nuant3a^ of skin msorders, kerattxonus, restenosis, and wounds, which; ; : : : : 
;5; : methpd ebmjrris^^ r.draixuste?ikig to a patient suffering from said disease; an effective 
: : : : : amount, ii«-^d for a*i effective itee a synthetic niammalian matrix mstalioprotease: ^ ; ; ; ; 
■ inhibitor 

2; mc^&od of ch^ I wherein said disease is a skin disorder. : : ' 
; ; ; - i ; I ■ I : ;3. 'rh*/ra(;^iiod of ohm 1 ^/hen;ia said disease is keratoconus. 
10 i ; i : 4r meAod of cLaim 1 wherein said disease is restenosis. 
; i i ; i ; i ; ; 5. The mvMkoA of chdm 1 whereirs said woufid is a chronic dermal wmmdL; ^ : • 

6/ The m«-tiiO{i of claim 1 wherein said inhibitor is of the formula: 



15 



R^R^CO- CE! ^CHCON'CHCQX 



(1) 



R' R** 

f : 



J" 



or 



20 



.•C=CCON-CHCOX 

I I i: 1 



(2) 



:25[ 



whercia wich is iiHtoendensly H or a'lkyl (1-8C) and k alkyl ;(1-8C); or ; . : : : 
: : : : :whierein:the pTOxun-iI and taken together sjt -(CKi)p- wherein p « 3-5; ■ : ; i: : I ■ : ; : 

::i::::::;^:::RMsHoralkyl(MC"); . : ' : • ' ' ' i ! ! i i ! i ! i 

30 ; Ls fussd Of conjugated unsubstiiiited or substituted bicycloaryl methylene; ; ; ; : 

n is 0, 1 or J'; " - 

;;::::::;in is 0 or 1; and ■ , : : 

::::::::;:: X is OR' cr NHR^. wherein R' is H or substituted or unsubstituied alkyl (IrllG),- 
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:: : ;aryl (6-:12C).aryl2lkyl:(6-16C);^ 
::::':::::: X' 13:311 amioo acid tcsid'iie OT araide thereof; or 

X is the: reisiaue cf a cyclic amine or heterocyclic sir. '.ce; and 
;::;:.:: R^isH or lower aikj'l{l-4C) ard is H, lower allr/l (1-4C) or 8jn scy]: group.; 
;5::;aiuijwheieih. 

::::::::::: the -iCONR'- amide bond showh is optionally rephiwd by a roadified i^5osteric 

bond jseliected fironi: the group consisting of -CH,N?l?-, -CH/JHR'-, -CHn-CR^-. 
[[■'■[[ :-COGiEJR?-, :-GHOHGHR'-,; -NRVjO-. mid •^CFVCR'-, ' . ; ■ ■ 

: ■ : : : T. The method of cljum 1 v/hejeia said iahibiior is %.f. the foiawia; 




15 



Y- 



20 



CH 
I 



-CHCON-CHCOX 

i I i ■ 

n 

or 

-C«CCON"CHGOX 

i 1 II : 

m 



(3) 



(4) 



':[[[[[ ;y*ercm: each R*;is ;iisdependeii?ly H or alkyl :(I-8G) Tiiid ?} isalkyl (l-fSC) ;or: 
whetein iht prcjumal R- and taken soge^her Jtre -(CH^),- v/herein p - 3-5; 



25 



R' is H or aikyI (1-4G); 



R^;is fused or: conjugated misubsihuted or suteutu^^rf bicycloar/i mftthy'rae;: 
;;;;;;;;;;;;;;; n;is()»l;or2;;-:;' 

: 30: :::::::::: X is OR^ or NHR^ wherein is H or substituted or imsubsiii^i'ed sJiyS (l-i2C), 

:: l l X^isahaxnirioacid^^ 

; ; : : : X re^diie of a cyclic ; amine of heterocyclic amiue; ; 

Y; is selected ;&om :the gioup consisting of R^ONI4*€GNR*-, R^NCONOR^-; and 
: 35 : R*CON0R%, wiherein each R* is independently H or lower alvcyl (1^4C); i5. H, lower 
^ i iaikyl (1-4C) or an acyl group. and wheran 

: : I . ; • : tCONR'- amide bond shown is opiionaliy replaced by a modified isosieric bond 
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35 



selected from Lhe ,,;roup coarisiiag of -CFI^NR'-. -CH/JHR^-. -CH=CR'-. -CGGHR^- 
:^CHpHCHRx -NA'CO-. aad ~CF=CR-\ 
::::::: :8. The "Jif/^cd bf clsfan 7 wherein the iiihibiior is NKOHCOCHjCH(i-Bu)GO-L 
Trp-NHMe. 

: ; I ; ; 9. A jjluioiaocsiiical composition for treating or preventing disease, said disease 
selected from tht i^roup consisting of skin disorders, ksratoccnos, lestenosis, and : : : 
iwounds, whicb c:;;apositiori compiisss at least one synthetic nsammalsan matrix: i ; ; ; 
mctalloproteass iisLibitor in nrimLxtuiis unth at least, one phannaceiitically acceptable 
excipient 

; ; ; : - 10. Th^. j;aanaiscs»stical cc/taposiiipffl of daia 9 wherein said inMWtor 
formula; 

chI-cecon-chgox 

f i i I I 

• ^ R' 



(1) 



ChI- -C=CCON-CHCOX 

I I I I I 
R' I R' R*' R* 



is of die 



(2) 



: : whereifl e'.v.h R' is mdependendy H or a)k$l (l-SC).smd.R^.is uli^yl (1-8C) or 
wherein. tbs proxxaal R' and tekea together aie -(CHj),,- viiierein p;= 3-5;: . ; : : 
:::R-'isKor,^i11:yr(MC);' 

; ; : R* is fasei or conjugae^ imsubstituted or subsiiisiied bicyclosj'yl methylene; 



n is 0, i c:r 2; 



12C) 



. m is 0 oi" 5; a?id 

: : X is OR^ fi-r ^<^HR^ v/herein is H or substituted or unnubstituted a]kyr(l 
aiyl :(6-12C), aryL>)kyJ (60(v^^^ 

I ■ ; X is ail as: iao acid tcjsidas or amide thersnf; or 
: X is the K;;.i;iue of e cyclic amine or heterocyclic amine; and 
: : : : R* is H or lower aJicvl (i-4C) and R' is H, lov/or aUcy) (l-4C):or an acyl; group 
and: wherein 

; ; ; the -COKR'- amide bood shown is optionally replaced by a modified isosteric 
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: ; bond seiected from the groap consisting of 'CHjNR'-, 'Cii^CmK -Ct > iCK'-, 

^^^^ 

;i 1. The phanoaceutka] composition of claim 10 whereia said i'liubitor is of :die 
: formuia: : . 



Y- 



CK 
i 



10 



-CHCON-CHCOX 
i I 1 



or 



(3) 



15 



CH 
I 



-c=a:bN-CHCOx 



R'R* 



(4) 



ni 



wfacrein esjch R' is iadispsndefltiy H or alkyi (1-;>C) md is £l3:yl (l -fiC) or: 
: 20: ■ wheidn the proximal R' auod talsen logetfeer are -(CHj)^- v-herein p ■= 'ht 



:: :::::::::;::R^is H pralkyl (l-4^^ 

R* is fussd or conjiigated unswb&tiaited or substituted bicycicsjyl ^ijethylen 

:25;;:-::i;;;;mis0 or:i; aad. . :■. 

X; is OR^ or ^mR^ wheiein is H or substituu:d-or unsubs?itir^d alliyl- (1- 12C) 

;:;:;aryl:(6-12CX 

X:i& an amino acid st^idue cr amide iherEof;:or 
■.\'.\ .X.is\ht residue of a cyclic a^mne or heterocyclic aaibe; 
: 30! ; ■ i y : ^ ^ Tiis seted frons fee giroup consisting of R'OKR'COI^JR*-, RV^CONOR'-v and 
: ^ i R*GONOR'-» wherein each R* is independently H Ofr lower aJJiyl (1-4C). is H, lower; 
alkyl (1-4C) or an acy^ 

-CONR^ amide bond shown is optionally replaced by a modifuid i50i>£eric boiid : 
: ■ ; selected from the group consisting of -CH^NR'-. ^H^CHR^', ^CH=CR^., ^COCHR'-,: 
35 -CHOHCHR^ ; "NR^CO-v ai!d 

"■:■'■■■[■[.[.■. 12.; • This pharmaceurical composition of claim 1 1 wheriiin the in'ybiior is 

: : : NHC)HC(^^ 
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